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SUMMARY

NATO is currently considering the modernization of its long-

range theater nuclear force (TNF), i.e., those nuclear forces based

in Europe that can reach the Soviet homeland. This activity began in

early 1977 when the Defense Planning Committee selected ten long-term

priority program areas, one of which dealt with TNF modernization, and

established task forces to draft a long-term program in each. The

tenth task force on TNF modernization is still at work.

This study examines the rationale and utility of long-range TNF

modernization. The focus is on the critical strategic and political

issues that will bear heavily on future deployment decisions.

RATIONALE

The rationale for long-range TNF modernizaticn comes from a set

of problems that has faced NATO for many years. First, in the evolv-

ing Soviet nuclear threat to NATO in Europe, a small fraction of the

projected future SS-20 force can destroy most of the military installa-

tions and personnel that support NATO's nuclear and conventional forces

in Europe. The rest of the SS-20s can be dispersed so they cannot be

located and destroyed in a NATO second strike. Thus, the threat of a

general nuclear response and escalation to general nuclear war may not

be a credible deterrent of such theater nuclear attacks, especially if

collateral civilian damage is relatively low. Second, in view of the

vulnerability of NATO's nuclear-capable aircraft, only submarine-

launched ballistic missiles (SLBMs) at sea would survive a Soviet

nuclear attackon Europe and there are doubts as to their availability

for-limited responses. French SLBMs are not committed to NATO and

British SLBMs will probably be withheld for supreme national interests.

More significant, however, is the European concern that the United

States would be deterred from using the NATO-committed weapons on its

Poseidon SLBMs if the United States had not been attacked first.

Third, credibility of the whole U.S. nuclear guarantee to NATO is in

I.
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doubt in an era of strategic parity between the United States and

the Soviet Union. Some even question the existence of strategic pari-

ty because SALT II gives the Soviets important advantages in future

counterforce capabilities, i.e., in intercontinental ballistic missile

(ICBM) throw weight, that could lead to a serious threat to the U.S.

ICBM force. And fourth, with perceptions that U.S. and Soviet stra-

.tegic forces are neutralized by SALT, the growing imbalance in long-

range, land-based TNFs between NATO and the Soviet Union has raised

European concerns about the whole future of a U.S.-led security struc-

ture in Europe. The Germans are especially concerned about this and

their possible political-miltary isolation and vulnerability.

These problems suggest the need for a new long-range TNF that

is (1) effective against a wide range of military targets in the non-

Soviet Warsaw Pact countries and the Western USSR, (2) able to survive

nuclear and conventional attacks, though not necessarily in the sur-

prise, "out-of-the-blue" worst case, (3) independent of U.S., British,

and French strategic forces, (4) a visible "counter" to the SS-20--

it will not provide a military counter because the capability to

locate dispersed and hidden SS-20s in wartime is unlikely to exist,

(5) land based, and (6) deployed or operated in at least one other non-

nuclear state than Germany. It appears that either a ground-mobile

ballistic or cruise missile system would have these desired character-

istics.

UTILITY IN NATO STRAGEGY

For deterrence of theater conventional war, NATO relies on its

conventional forces for sustaining a forward defense and inflicting

serious losses on the aggressor. Although NATO retains the option

to initiate the use of nuclear weapons, TNFs are not viewed as a sub-

stitute for conventional forces. NATO's aim is to present the Soviets

with the enormous risk that a conventional war might escalate to the

theater nuclear and possibly the intercontinental nuclear level. In

this strategy, long-range TNFs can provide nuclear options, including

preemptive attacks against the Warsaw Pact, to form a continuum of
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deterrence. By increasing the risk of escalation, these weapons pro-
vide a link to U.S. strategic forces and thus enhance "coupling."

However, if a severe crisis or a large-scale conventional attack

should occur, NATO would probably find itself deterred from using its

long-range TNFs against targets in the USSR because the risk of a

Soviet nuclear response would be unacceptable. This suggests that

escalation ontrol or dominance is probably unattainable for NATO

even with long-range TNF modernization. Thus, long-range TNFs would

not contribute directly to the deterrence of large-scale conventional

attacks.

For deterrence of theater nuclear war, NATO strategy depends on

a Soviet perception that its use of nuclear weapons at any level

would result in a certain nuclear response that would frustrate

achievement of the military objectives of the initial strikes. A long-

range, land-based TNF would provide NATO with nuclear options that it

currently does not have, in particular, the capability to strike back

against Soviet territory from NATO territory in Europe and thereby

gainsay any Soviet perception that its homeland might be preserved as

a sanctuary. Thus, deterrence of theater nuclear attacks should be

strengthened considerably. However, the actual utility of a long-

range TNF may be limited in several respects.

The strong desire that the force be a visible "counter" to the

SS-20, independent of the national strategic forces, and capable of

quick, limited responses, implies that it be land based. But politi-

cal and economic factors will restrict its peacetime deployment to a

few casernes or main operating bases where it will be very vulnerable

to a surprise, "out-of-the-blue" nuclear attack. Thus, NATO will have

to continue to rely on U.S. strategic forces and British and French

SLBMs at sea to deter such attacks. (NATO must also improve its in-

telligence and warning systems and decisionmaking procedures so that

the possibilities of surprise attacks are minimized and its forces

can be alerted, mobilized, and dispersed rapidly on warning.)

Scenarios that involve any nuclear responses against targets in

the USSR must be regarded by the Europeans with considerable ambiva-

lence. The Soviet's mobile SS-20s probably cannot be destroyed so the

3



Soviet nuclear threat to Europe cannot be eliminated in a counterforce

response. Numerous fixed installations such as air and naval bases,

ground force casernes, ammunition depots, and air defense sites could

be destroyed but if NATO cannot stop the advancing Pact ground forces

from achieving their tactical objectives, what would it gain by de-

stroying such rear-area targets? (Greatly improved target acquisition

and command, control, and communications capabilities will be needed

for attacks on ground force reinforcements on the march and in rear

assembly areas.) At issue is what political and military objectives

would the United States and NATO pursue if NATO is defeated and pros-

trate in Europe after an initial Soviet nuclear attack. While this

situation is extremely~unlikely, the uncertainties it suggests are

very real in shaping European misgivings about the American nuclear

guarantee against Soviet political and military aggression.

A more basic issue foi the Europeans is whether or not the Ameri-

can nuclear guarantee would even exist in an era of strategic parity.

Much of this concern has been spawned by the "Minuteman vulnerability

problem" and the possibility that the United States would be deterred

from any response against the USSR, even with long-range TNFs based in

Europe, because its own strategic deterrent of a nuclear attack on the

United States may not be adequate. Because coupling to the U.S. stra-

tegic force is the foundation of NATO security, this vulnerability

problem must be resolved. Long-range TNFs must be backed up by U.S.

strategic forces; they cannot stand alone against Soviet nuclear power.

Although it is asserted that long-range TNF modernization will

increase coupling to the U.S. strategic force because the use of TNFs

will be more credible and therefore escalation to general nuclear war

will be more likely, it seems that the effect could be just the oppo-

site. Because long-range TNFs will provide more usable And credible

response options, the need to involve U.S. strategic forces will de-

crease and the likelihood that a nuclear war could be limited to Europe

will increase. To avoid any Soviet misperceptions, the United States

must take measures to make it apparent that its strategic forces can

and will be used in event of a nuclear war in Europe. The resolution

of the "Minuteman vulnerability problem" is critical in this respect,
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as discussed above. Other measures that tend to increase the surviva-

bility, flexibility, and utility of the strategic forces in the event

of a nuclear war in Europe will be helpful, as will measures to in-.

crease NATO involvement in planning for the possible use of these

tortes. And to the extent possible, the United States must resolve

the inconsistencies among its declaratory, arms control, force plan-

ning, and force employment policies as they pertain to the roles of

U.S. strategic forces in NATO strategy.

Finally, the benefits of long-range TNF modernization will not

come without some costs. There are the monetary and opportunity costs,

probably several billion dollars over a ten-year period. There may

also be political costs. If long-range TNF modernization is allowed

to become as explosive and divisive an issue as the neutron bomb was,

the European governments in power may have to overcome substantial

domestic opposition to gain approval for the new forces to be based

or operated on their territory or be supported with their budgets.

In addition, the Soviets have already begun to exert considerable

pressure on the Europeans to defeat long-range TNF modernization with

the prospects for better relations with the East at-stake. This makes

it all the more important for U.S. policymakers to make sure that the

case for long-range TNF modernization is a compelling one and to ex-

ercise great care in devising a political strategy for winning support

tor the systems among its NATO allies.



PREFACE

W In December 1978, The Rand Corporation undertook a study for

the Defense Nuclear Agency of long-range theater nuclear forces (TNFs)

for the North Atlantic Treaty Organization (NATO). The purpose of the

study was to examine the rationale and utility of these forces, while

focusing on the critical strategic and political issues that will bear

heavily on future deployment decisions. The following four questions

were to be addressed: (1) WIhat are the potential roles and missions

of a long-range nuclear force for NATO? (2) What are the character-

istics of long-range systems necessary to perform these roles and mis-

sions? (3) What is the potential cffectiveness of these systems in

performing the identified roles and missions? (4) What are the wider

implications of deploying these systems, including political implica-

tions for the Alliance, problems of multinational control, possible

political opposition within Europe to various systems and basing modes,

and arms control implications?-

WThe results of the study, which in less than a year's effort

could provide only partial answers to these questions, are presented in

this report. The body of the text is reiatively short. It deals with

the rationale for long-range TNF modernization, the roles and utility of

long-range TNFs in NATO strategy, and what NATO can and cannot expect
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fron long-range TNF modernization. Supporting analyses are presented

in several appendixes and annexes. They deal with the characteristics,

costs, and capabilities of alternative systems for long-range TNF mcd-

ernization; the worldwide and regional balances of NATO and Warsaw Pact

nuclear forces; NATO's nuclear forces that could survive and be avail-

able in a war in Europe; potential arms control constraints on long-rang=:

TNF modernization; and British nuclear forces and their relevance tc

NATO's plans for long-range TNF modernization.

U This report should be useful to analysts and planners in the

Departments of Defense and State concerned with NATO TNF modernization,

NATO strategy, SALT III, MBFR, and U.S. strategic force Dlanning. it is

especially relevant to the examination currently being undertaken by

NATO's Nuclear Planning Group of the possible implications of long-ranvc

TNF modernization for the balance of roles and systems in NATO's over-

ail nuclear strategy. This examination will form the basis of a sub-

stantive report to the Nuclear Planning Group linisters in the fall of

1980.

Sevoral Rand colleagues provided valuable assistance arid comments

in the course of this study. They include C. L. Freefhan, M. W. Hoag,

C. T. Kelley, Jr., B. A. Kliszewski, F. Kozarzka, and B. S. Lambeth.
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I. INTRODUCTION

NAT O is currently considering the modernizing of its long-

range theater nuclear force (TNF). This act'ivity began at the NATO

London Summit in May 1977, where President Carter called for a series

of quick fixes to reduce some of NATO's most serious military deficien-

cies and a bold Long-Term Defense Program (LTDP) to modernize NATO's

conventional anU theater nuclear forces on a cooperative basis. The Dt-

fense Planning Committee selected ten long-term priority program areas

c e .... c. task forceF tc draft a long-term prr&:a. in each. T.

tenth task force dealt with TNF modernization. The draft programs of

the first nine task forces were presented at the NATO Washington Summit

in May 1978 and were formally endorsed as NATO's LTDP for the 1980s.

The tenth task force is still at work.'-"

UMuch of the analytic work on long-range TNF modernization has

been carried out by a so-called High Level Group, which was chartered by

NATO'S Nuclear Planning Group in October 1977 to support the LITDP ac-

tivity. A comprehensive framework for long-range T9F modernization

was established in April 1978 and a wide kang'rof political-military

issues an*-alternative systems have been considered since then. !he

issues include military rationalL, operational factors, basing, surviv-

ability, targets, range, force size and mix, participation and cost

sharing, and arms control. The systems include medium-range ballistic

missile (MRBM), .SLBM, ground-launched cruise missile (GLCM), sea-

launched cruise missile (SLCM), air-launched cruise missile (ALCM),

31
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as vario U.S. Air Force } BM deaigns.



and dual-capable aircraft (DCA). Descriptions of these systems and

other options available to NATO are presented in Appendix A.

a One of the early public indications of this activity occurred

in October 1977 when Chancellor Helmut Schmidt delivered a speech to the

International Institute of Strategic Studies. He surfaced West German

concerns about and focused Alliance attention on the gathering threat

of Soviet peripheral nuclear systems, namely, the SS-20 IRBM and Back-

fire medium bomber. (2) The address conveyed the growing apprehension

that the reordering of U.S.-Soviet ate3ic security relations cculd

result in unacceptable political and military vulnerabilities for

Europe. Chancellor Schmidt noted that

SALT codifies the nuclear strategic balance between the
Soviet Union and the United States. To put it another wav:
SALT neutralizes their strategic nuclear capabilities. In
Europe this magnifies the significan-z of the disparities
between East and West in nuclear tactical and conventional
weapons . . . strategic arms limitations confined to the
United States and the Soviet Union will inevitably impair
thd security of the West European members of the Alliance- -
vis-1-vis Soviet military superiority in Europe.

The Chancellor appeared to endorse new NATO deployments sufficient to

maintain a European balance in the event that the balance could not

be satisfactorily restored through arms limitation agreements. He

said that

.. we must maintain the balance of the full range ofde-
terrence stratg'y The Alliance must therefore be ready to
make available the means to support its present strategy,
which is still the-right one, and to prevent any develop-
ments that could undermine the basis of this strategy.

Schmidt thus counterposed the moral and political necessity for arms

limitations with the maintenance of a fully effective deterrent tc

war.

In public discussions of long-range TNF modernization, many have

simply called for a symbolic counter to the SS-20 and Backfire. Some

openly wish that NATO's security could be assured through limitations



of these new Soviet deployments. Others, further reflecting the lack

of political consensus in the Alliance and within member nations, have

argued about which should come first, Soviet reductions or new NATO
deploy-nents, evidently assuming that the two are dis:retely ach-ievable
alternatives. These views reflect a sense among the NATO allies that

the current imbalance in TNFs favoring the Soviet Union presents new

but ambiguous challenges to their political and military security.

The task of ensuring both U.S. and European security interests

is beset by problems that extend far beyond the immediate TNF imbalance.

At the heart of present discussions on long-range TNF modernization is

European confidence in the U.S. nuclear guarantee. Deterrence of nu-

clear war in Furope has been based on the Assurance that the Unitee

States will use its strategic forces against targets in the USSR in

the event of Soviet theater nuclear attacks. But in an era of U.S.-

Soviet strategic parity, there is a growing concern that the United

States might be deterred from such attacks. After all, the concept

of parity or equal security is said to include mutual deterrence of

attacks against each other's homeland. This reality plus th, need to

maintain a credible continuum ol' deterrence is one of the main reasons

why NATO is planning to modernize its long-range TNFi.

The purpose of this study is to examine the rationale and util-

ity of long-range TNF modernization. The focus is on the critical strate-

gic and political issues that will bear heavily on future deployment

decisiions. These topics are dealt with in the relatively short body

of this report, which can stand alone as an "executive summary" of

the results of this study. The rationale for long-range TNF modern-

ization is discussed in Sec. II. The roles and utility of long-range

TNFs in NATO strategy are considered in Sec. III. The final section

suggests what can and cannot be expected from long-range TNF modern-

ization.

Supporting analyses are presented in the extensive set of ap-

pendixes and their annexes. Alternative systems for long-range TNF

modernization are described in Appendix A. Worldwide and regional

comparisons of current and projected future NATO and Soviet nuclear-

capable forces are presented in Appendix B, along with an assessment

15



of NATO forces that would be available in the event of a Soviet nuclear

attack in Europe. The options and rationale for British nuclear force

modernization and their relevance to NATO's plans are considered in Ap-

pendix C. The ability of each alternative system to satisfy the various
"requirements" that have evolved for the selection of a new long-range TNF

is assessed in Appendix D. These "requirements" or desired characteris-

tics include: prelaunch survivability, defense penetration, low cost,

long range, land basing, quick reaction, and selective employment.

Furthermore, it is desired that the force's development be evolution-

ary, that its deployment and operation enable widespread Alliance

participation, and that its characteristics not be constrained by SALT

11. The details of the survivabi'Ity analyses are presented in Appen-

dix E. (These analyses draw extensively on the results of other sys-

tem design, cost-effectiveness, weapons effects, and targeting studies.)

16



II. RATIONALE

*The rationale for long-range TNF modernization comes from a

set of problems that has faced NATO for many years. These include

l) tne evolving Soviet nuclear threat to NATO in Europe, (2) the vul-

nerabilit:' cf NATO's DCA and the resulting dependence on SLBMs for

striking targets in the USSR, (3) the credibility of the U.S. nuclear

7uia-ante .l tr \AT. i.e., coupling to U.S. strategic forces, and (L)

rermian concerns about European security and their own possible polit-

1cal-mi1!tar i1solation in an era of strategic parity and SALT between

the United States and the Soviet Union. Each of these probiems is

examinee in this section cnd their implications for long-range TNF

modernization are discussed.

U ...:.....2 , ..... EAR TRFT TO N'TO IN EUROPE

UThe c :rent Soviet nuclear threat to NATO in Europe includes
a variety of b listic missiles, SLCMs, and nuclear-capable medibf

bombers and tg tical aircraft. The current numbers of d livery vehi-

cles and weapot ; in each force and a projection for the late 1980s are

given in AppEix B. The primary nuclear threat to NATO in Europe is

the IR/M!B' forcc, which currently consists of about 570 old SS-4 NRBMs

and SS-5 IRBMs and 100 new SS-20 IRBMs. This force alone can destroy

most of the military installations in Europe that might be high-priority

targets at war outbreak.
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It is estimated that by the late 1980s the Soviets will have

replaced their SS-4s and SS-Ss with about 300 SS-20s and their older

SRBMs and aircraft with newer models on a ofte-for-one basis. The over-

all magnitude of the Soviet threat is expected to remain about the same

but its c apabilities will be much greater in several respects. With

the mobile MIRVed SS-20s, the Soviets will have a missile force that

(1) can disperse from its fixed bases and thereby avoid attacks by

NATO forces, and (2) can be used to destroy military targets and cause

fewer civilian collateral casualties. With the Backfire, Fencer, and

Flogger D, the Soviets will have aircraft that can strike deep into

NATO territory. And with their new SRBs, the Soviets will have longer-

range and more accurate systems for battlefield support. Of at, these

jw s:sEs, however, i; is :he SS-20 tat c.;'d give ;he $;.i;s h

;sc: signifi.canr new capabilivies for nuclear war in Europe. 1hese

:clude a secure se.:ond-strike capability and - more credvble first-

. against fixe .-ut y -l arge

~pAS%
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SThe evolving Soviet nuclear threat to NATO in Europe, espe-

cially the SS-20, raises a critical issue for NATO: Is the threat of

a general nuclear response and escalation to general nuclear war a

credible deterrent of a limited nuclear attack, e.g., one in wbich

just one-fifth of the Soviet SS-20s are used and over 98 percent of

NATO's population in Europe survives? If it is not, ag may be the

case -. tb" future, will NATO's surviving long-range TNFs provide other

more credible response options? The first question implies the need

for a long-range TNF that can survive nuclear attacks and strike back
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against military targets in the non-Soviet Warsaw Pact (NSWP) countries,

and the USSR. An objective of these strikes might be to nullify any

military advantage that the Pact might have obtained in its initial

nuclear attacks. The second question will be addressed next.

NATO'S LONG-RANGE THEATER NUCLEAR FORCES

However, not all are com-

mitted to NATO. None of the French nuclear forces andi MIRVs ( Ph' -
from the U.S. SLBMs are committed. And the British SLBMs can ' with- j\ W

held when "supreme national interests" are at stake, as discussed in &Y-.\"
Appendix C. But because all of these forces are based in Europe and

operated by NATO member states, they are all c6nsidered as elements

of NATO's long-range TNF in this report. Surely the SoviY.ts would view

them this way.

UThis role for long-range TNFs in NATO's overall posture and
the inadequacy of the current forces are suggested by Secratar of
Defense Harold Brown in Ref. 4.

some degree of retaliatory capability against deep
(especially military) targets can be usefully based in the
theater as insurance and as assurance of a nuclear contin-
uum. Accordingly, we and our NATO allieg are carefully ex-
amining the adequacy of our longer-range theater nuclear
capabilities .

UA comparison between these NATO forces and those of the
S ,viet Union that can strike NATO territory in Europe from the USSR
is also presented in Appendix B, along with a discussion of the inter-
continental and other regional balances of current and projected future
nuclear forces.
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UThe vulnerability of the land- and carrier-bused DCA and

the resultin- .: endence -a the SLBMs for deterring limited nuclear

attacks raise another critical issue for NATO: Can the SLBM force

provide credible response options ,:'ow the le;vel of a general nuclear

response? Doubts can be raised on several grounds.

21



The European allies are very concerned that the United States

would be deterred from using some of its strategic forces, even those

based in Europe and committed to NATO, against the Soviet homeland if

the continental United States (CONUS) had not been attacked first.

These concerns are largely justified by the inability of U.S. strategic

policies to deal with the rapid growth of Soviet strategic power. Thus

they provide a strong rationale for the deployment of a long-range land-

based TNF that is independent of the U.S. strategic force and surviv-

able and flexible enough to be uqed in a wide range of nuclear options.

The question of augmentation by other U.S. strategic fcrces

raises the fundamental issue of coupling, which is the foundation of

NATO defense policy.'

3 THE U.S. NUCLEAR GUARANTEE TO NATO

U As discussed above, the Europeans are most troubled about the

uncertainty of a U.S. nuclear response against the USSR in the event of

a limited Soviet nuclear attack against military targets in Europe.

Because U.S. strategic forces would have to be used, they see the onus

of escalation to the "strategic" level placed on the United/states.

They are concerned that the United States might be'detereed from even

a limited response with its strategic forces because it could not deter

further escalation, namely, a Soviet nuclear attackagainst the :nited

States. They see little in U.S. forces or policies that indicates that

the United States would risk escalation to the strategic level on their

behalf. Furthermore, European apprehensions are not likely to be as-

suaeed by protestations of American will and commitment.

The fundamental issue is therefore the use of U.S. strategic

forces, including the NATO-committed RVs on Poseidon SLBMs, in Ehe

event of a nuclear war in Europe. The essence of the coupling problem

from a military perspective is the dependence on U.S. strategic forces

to cover targets in SACEUR's scheduled strike programs. However, an

Ur The development of targets for these programs, the Priority
StrikePogram (?SP) and the Tactical Strike Program (TSP), is de-
scrAiled-

° Q2 J



American nuclear strategy that has as its premise escalation to the

strategic level is increasingly seen in Europe as incredible. There

is not only doubt that the United States would use its strategic

f,:rces in the event of a conventional or nuclear conflict in Europe,

but that the utility of the force may be seriously compromised in

future by vulnerabilities and the lack of first-strike counterforce

capabilities at least comparable to those of the Soviet Union. (Many

belicve that the terms of SALT II give the Soviets important advan-

tages in counterforce capabilities.)
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T A

EE:EThe ::se:;nce of a possibly vulnerable element in the full-

generated U.S. strategic force is a serious problem because it could

inceas Soietincentives for a preemptive attack against the United
Stats. he robem i esecillyserious because the particular ele-

men istheICB focewhich has the best characteristics in terms of

ac'~uracy, flexibility, responsiveness, warhead size, and reli~abilitv
(6)

for attacking a wide range of military targets. Tb' s, this possi-

ble vulnerability has more critical implications for NATO than it does

fcr the United States alone, which has Ot!.ZL forces it can rely on

for deterring nuclear attacks on the United States. (That is the ra-

tionale for L!, C.S. strate-tc triad of bombers, SLIMs, and TC3B!,,

...icti is completely different from the NATO triad cf conventional,

theaLair nuclear, and strategic nuclear forces.) Tr su;geqts to zc-c

that rhe [JInited Statvs midght be detp.rred from using its strategic or

even long-range TNFs based. in Europe because of Soviet capabilities

to force the nuclear ante higher and to dominate the escalation process

at the hiohest levels. Irt short, the potential vulnerability of the

U'.S. ICBM force undermines coupling ond spawns European miisgivings

with respect to the U.S. nuclear guarantee. rzdZss ,'i rvyj

~-rav, TFs -re deoe n E'arove, unless -,his vuner:v %i'r:-.
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,r .. . ex ent, t .1 oa der coa .. ., .: , is po ,l.zic"

in nature. The United States will have sufficient nuclear weapons to

cover the critical targets in SACEUR's scheduled strike programs many

t ir.ts O\,r, The "Minuteman vulnerability problem" does not exist to-

day and it may not actually exist in the future, notwithstanding the

large number of MIRVs on Soviet ICBMs and the results of simple missile

u,.ei calculations. Even if .his is the case, can the Europeans be

As.-urvu tnat tne United States will use its strategic force- on behalf

of NAro short of an attack on the CONUS? Tn . awar is

.... t.e tk . Nonetheless,

long-range TNF modernization can help ease European concerns about the

U.S. nuclear guarantee. It will provide a visible symbol of the*, .S.

A force of *!. ICB:is is one solution to this problem. How-
ever, from a NATO point of v4 , .. , a much less expensive r..bile ICBM
system that could be deployed on military installations for dispersal
on strategic warning might be adequate. This is because it is the sur-
vivability of a u'u1!i,-gjener a:e force that is mosr critical for deter-
ring war in Europe.

Ti.is same po-nt was included in the text of a speech given
by form Secretary.of State, Henry A. Kissinger, at a conference in
Brussels on "NATO: The Second Thirty Years," on 1-3 September 1979.

The European allies should not keep asking us to multiply
strategic assurances that we cannot possibly mean, or if
we do mean, we should not want to execute because if we
execute, we risk the destructior" of civilization. Our
strategic dilemma is not solved with reassurances.(

7)
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nuclear commitment to NATO. It can also be viewed as a "counter" to

the SS-20. From a military point of view, it can provide more usable

and credible options for a NATO response to*a limited Soviet nuclear

attack in Europe than might otherwise be possible just with U.S. stra-

tegic forces. In this sense, deterrence of Soviet nuclear attacks

should be strengthened considerably. But the Long-range TNFs must be

backe-l u U.S. strategic forces. They -an--ot stand a.oe a .fzi-st

Soviet nuclear power.

a This political rationale for long-range TNF modernization has

special meaning for the Germans, as will be discussed next.

U HE GERMAN PROBLEM

(U) As noted previously, F,,eopean worries are that U.S. strategic

fnrces would be nullified by the emergent situation of strategic pari-

ty, and that an adequate deterrent of Soviet theater nuclear attacks

..ould not exist. In such a situation, Warsaw Pact conventional forces

assume new military and political significance as a potential source

of actual or tacit bargaining leverage. Chancellor Schmidt is reported

to have said that: 2

We are indeed concerned about the growing imbalance of

medium-range ballistic missiles in the European theater
with the deployment of the SS-20 which the United States

defines as non-strategic because it cannot hit America.
A ridiculous _.finition. Intra-European missiles are
overwhelmingly strategic and could be brought to bear as
a means of pressure in the European political context.(8)

U The German problem stands in contrast to that of the other NATO

allies. This is why most of the political drive to modernize long-

range TNFs and most of the political constraints on their deployments

have emanated from Bonn. Ihe Federal Republic of Germany'(FRG) is the

most exposed and vulnerable of the NATO states in the critical Central

Region. Most of the high-priority military targets for Soviet nuclear

attacks are on its territory. It does not view as inconceivable the

possibility that the Soviets might limit, their nuclear attacks to NATO.!s,

forces in Germany in order to defeat NATO with the least military effort
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while holding other NATO forces and nations hostage. If NATO does noth-

ing to rectify the growing nuclear imbalance in the form of new deploy-

ments, it acquiesces in the new threat posed by Soviet peripheral forceF.

This would be a form of tacit political surrender by NATO which over

time might be translated by the Soviets into political leverage vis-a-vis

the FRG. Furthermore, one can imagine that under conditions of military

inferiority the FRG could be prompted eventually to seek separate as-

surances from the Soviet Union, or that the new imbalance might incline

the FRG toward acceptance of such ancillary security guarantees as the

Soviet "no-first-use" proposal.

U If the FRG acts solely in conjunction with the United States in

undertaking new long-range TNF deployments, it may sinble itself out

even more as a potential target for Soviet nuclear strikes and perhaps

increase Soviet incentives to limit its nuclear strikes to German ter-

ritory. Moreover, U.S.-German "bilateralism" would run counter to the

desire for "t-' security arrangements, the keystone of German

defense policy.

The introduction of new long-range TNFs into Germany alone

could also prove politically destabilizing, both within the FRG and NATO.

In the former case, even if sufficlint political support can be mus-

tered to generate a deployment decision, singling out Germany as Lhe

forward base of U.S. nuclear policy against the Soviet Union could

give rise to a protracted domestic debate about the correctnes. knd

the liabilities of the original decision. In the latter case, within

the Alliance, new deployments limited to the FRG would mean that other

NATO states would not share the risk, and could have an incentive to

withdraw in the event of conflict to avoid nuclear attacks on their

own territories. More important, by accepting a "singular" position

in nuclear affairs, the FRG would assume greater political-military

prominence in Western Europe. This could result in-adverse reactions

from its neighbors. These concerns lie at the heart of Chancellor

Schmidt's refusal to allow the FRG to operate an element of a new long-

range TNF, even under a dual-key program of cooperation (POC), and his

demands for broad Alliance participation in basing. Thus, deployments

of new long-range TNFs solely in Germany could be very damaging to the

Alliance as a whole.
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From a political point of view, therefore, it is critical that

any new long-range TNFs be deployed or operated in several countries.

Such participation increases risk-sharing and strengths in the political

cchesion of the Alliance. It can also make deployments more politi-

cally palatable in each country. An important strategic objective of

any new deployment is to eliminate the basis for any Soviet beliefs

that it may be possible to limit a nuclear war in Europe to German

territory.

The political issue of overarching importance, however, is the

need to maintain the longer-term confidence of the FRG and other na-

tions in Europe in the existing U.S.-led security structure. This too

is a question of perception, and the cost of doing nothing in the way

.-f new deployments might not be a'parent for some time. But the strains

cnluld ultimately foster slippage in the U.S. position. In the short

run, however, U.S. acquiescence in the TNF imbalance created by the

Soviets will be perceived in Europe as a lack of political will.

U IPL ICATIONS

The rationale for long-range TNF modernization ig based on the

following points. First, limited nuclear attacks by a fraction of the

Soviet future SS-20 force can destroy most of the military installa-

tions and personnel that support NATO's nuclear and conventional forces

in Europe. Second, the threat of a general nuclear response and esca-

lation to general nuclear war may not be a credible deterrent of such

attacks because the Soviets would still be able to strike back with

equal or greater force. In other words, NATO will not be able-to

achieve escalation dominance or control. Third, the only element of

the current long-range TNF that can survive a Soviet nuclear attack in

Europe is the SLBM force, and there are doubts as to its availability

for limited strikes against military targets in the USSR; The British

and French forces will probably be withheld for national interests.

And the Europeans are concerned that the United States would be de-

terred from using its strategic forces, even those SSBNs based in Europe

with some MIRVs committed to NATO, against targets in the USSR if the.,

CONUS had not been attacked first. Fourth, th-e growing inbalance in
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long-ran,o, 1 id-based TNFs between NATO and the Soviet Union in an era

:raLezi- parity and SALT between the United States and the Soviet

'n*,r has raised European concerns, in general, and German concerns,

in particular, about the future of a U.S.-led security structure in

Europe.

UThe implications of these points for long-range TNF modernization

:r.: that the new force must be (1) capable of effective attacks against

.a wide range of military targets in the NSWP countries and the Western

U5SR, (2) able to survive nuclear and conventional attacks, though not

necessarily in the surprise, "out-of-the-blue" worst case, (3) indepen-

dent of V.S., British, and French strategic forces, (4) a visible

"c(,unter" to the SS-20, (5) land based, and (6) deployed or operated

in at least one other nonnuclear state than Germany. The ability of

each system described in Appendix A to satisfy these and other "require-

nents" is assessed in Appendix D. It appears that either a ground mo-

.r CLCM s:-ste. can provide essentially all of the capnbil-

ties NATO desires in long-range TNF modernization.
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III. LONG-RANGE THEATER NUCLEAR FORCES IN NATO STRATEGY

.The primary aim of NATO strategy is to deter an attack beforc it

is launched by making it clear to any aggressor thdt any attack would

be met by a strong defense and might initiate a sequence of events in-

volving risks far out of proportion to any advantages that might be

gained. NATO must maintain capabilities to respond in an appropriate

manner to any aggression. The response must be effective in relation

to the level of force used by the aggressor and must make the aggressor

recognize the dangers of escalation to a higher level. Thus, thie bur-

dea and costs of further escalation would be shifted to the aggressor.

With respect to theater conventional war, although NATO retains

the option to initiate the use of nuclear weapons, TNFs are no. viewed

as a substitute for conventional forces. NATO's aim is to present the

Soviets with the enormous risk that a conventional war might escalate

to the theater nuclear and possibly the intercontinental nuclear level.

With respect to theater nuclear war, NATO's aim is to deter S4*iiet

use of nuclear weapons by maintaining a variety of TNFs for,use on the

battlefield, in the rear area, and ultimately against targets in the

USSR. The efficacy of this strategy depends on a Soviet perception

that initiating use of nuclear weapons at any level would result in a

certain nuclear response that would frustrate achievement of r.1e mili-

tary objectives of the initial strikes. If the Soviets extended the

use of nuclear weapons, they would face even higher levels of nuclear

warfare where the certain penalties of such escalation would outweigh

any possible gains.

This section examines the utility of long-range ThF modernization

in NATO strategy. For deterrence of conventional attacks, it questiorc

whether any NATO first use would be advantageous and suggests that es-

calation control or dominance is probably unattainable for NATO even

with long-range TNF modernization. On the other hand, deterrence of

nuclear attacks can be enhanced by !cng-range TNF'mcdernization bccause

it would provide credible nuclear options short of escalation :c the

strategic level, from which the United Scates might be deterred as

a :he war is limited to Europe.
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DLTERRENCL OF CONVENTIONAL ATTACKS: NATO FIRST USE

The somewhat architectonic view of the escalation process in NATO

rir assumes a "rational" Soviet Union with incentives to minimize

destruction of industrial resources and population either by not using

nuclear weapons or by using them in a limited manner. Destruction would

be balanced against acquisition; the Soviets would want to preserve as

many resources as possible insofar as military restraint did not jeopar-

dize military success.

A worst case for NATO is one in which the Soviets would launch a

sudden conventional attack, with minimum warning and maximum violence.

Their objective would be 1o keep NATO disoriented and achieve a stra-

tegic decision in the least possible time. (How far the Soviets would

go geographically is an open question, but strategic logic would argue

for overrunning Europe and denying the United States a base of operations

from which to mount a counterattack.) In addition, the Soviets would

want to move quickly and deeply into NATO territory to create a situation

where NATO's decision to use nuclear weapons would be complicated by- the

fact that they would have to be used on NATO territory. The deeper the

penetration, the more difficult it might be for NATO to reach agreement

on nuclear release. In short, the Soviets would "ek to create condi-

tions under which NATO would be deterred from escalating the war to the

nuclear level.

NATO's escalation doctrine also presumes that NATO can (a) credi-

bly threaten to initiate the use of nuclear weapons, and (b) control

and dominate escalation once the nuclear threshold has been crossed,

In other words, it is assumed that NATO can expand the level and geo-

graphic area of nuclear conflict in Europe sufficiently to force the

Soviets to back down at any level by credibly posing the threat of

escalation to a higher level. Perceiving that it will be matched and

bettered at each level, the Soviets would theoretically be deterred

across the continuum of conflict situations.

Although this doctrine of escalation has gained wide acceptance

in NATO circles, the military capabilities to carry it out successfully

no longer exist, nor can it be expected that they will exist in tij'
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future because of the Warsaw Pact's growing military capabilities and

its declared willingness to use nuclear weapons as necessary to defeat

NATO in the event of a war in Europe. Thus, escalation dominance or

control appears to be a doctrinal chimera. In fact, it has been so

ever since the United States lost its strategic superiority over the

Soviet Union. Furthermore, it has been codified in SALT. Yet linkage

or coupling with U.S. strategic forces continues to be viewed in NATO
+

as the foundation of its deterrence strategy.

On the subject of coupling, there is a fundamental contradiction

between U.S. and European intereqts. On one hand, the Europeans seek

to remove any doubt in Soviet eyes (and in their own) that the nuclear

threshold will in fact be crossed if necessary. They seek a degree of

coupling that will assure the Soviets of an overwhelming and decisive

nuclear strike by U.S. strategic forces. Simultaneously, they seek

to minimize the potential use of nuclear weapons in Europe. On the

-:'Ter hand, the U.S. objective is to kecp the nuclear threshold as

high as possible and to maintain capabilities for gradual escalation

in response to theater contingencies. Paradoxically, the more optes

NATO has and the more graduated the capability of its TNFs/the more

it may appear to the Europeans that a nuclear war couldbe limited to

Europe. In other words, the more NATO moves to modernize its long-

range TNFs, the more it may foster perceDtions of decoupling.

On balance, the Europeans seem willing to proceed with .:"x Xng-

range TNF modernization because they are increasingly doubtfu. that

the United States--despite protestations otherwise--would use its stra-

tegic forces against targets in the USSR. Nuclear options below the

Soviet doctrine for a war against NATO acknowledges that-war may
begin conventionally or with a limited use of nuclear weapons. How-
ever, the Soviets see escalation as likely and would attempt to pre-
empt NATO's use of nuclear weapons with tl-eir ew'n masive. in-de:L1h
nuclear strikes.(

9 )

This does not mean that this element of NATO strategy should be
changed. The ambiguities, contradictions, and internal inconsistencies
in NATO escalation doctrine and the disparate views of the allies
raise uncertainties as to how NATO will act in a crisis or a war, whizh
contribute indirectly to deterrence. It does mean, however, that ':ATO
must have strong conventional defenses and other nuclear options.
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strategic level are now generally recognized as necessary to form a

ire 2c ccntinuu- of deterrence. It is argued that by increasing the

risk of escalation, TNFs provide a linkage with U.S. strategic forces

and thus enhance coupling. However, it should also be recognized

LiaL i i lrb-calc connLionl attack should occir, NAI0 would prob-

. .lf e frn. u:-ing its lon8-rar1 6e TNFs against tar-

gets in the USSR because the risk of a Soviet nuclear response would

be unacceptable. Thus, the threat to use long-range TNFs, even if NATO

was facing military defeat at the conventional level, would not be cred-

ible and these forces would not con,:ribute directly to the deterrence

of a conventional attack. On the other hand, they would contribute

a/irec:, Lo the deterrence of a Soviet ..clear attack on NATO in

Europe, as will be discussed next.

.... : .... NUME'R 'rCKS: NATO SECOND STRIKES

The contingency that appears to elicit greatest concern, given new

and projected Soviet capabilities, is that of limited nuclear attacks

from Soviet territory against critical military targets in Euxipe. The

Soviet incentive, it can be argued, would be to withhold nuclear strikes

against other targets in Europe and any targets in the United States.

The premise of the argument, as suggested earlier, is t:,dt the Soviets

would seek to contain the conflict and minimize nuclear damage in the

territory they would conquer. In its response to such an attack, NATO

would face the decision of whether or not to strike targets in the USSR.

In a sense, it has the theoretical choice of treating the Soviet home-

land as a sanctuary as a means of preserving the United States as a

sanctuary. In view of the inherent uncertainty of the U.S. position

on this issue, the European allies are concerned that the Soviets might

gamble that NATO woul. be deterred from attacking targets in the USSR,

especially if NATO ha2 no means of striking the USSR in; kin:d from Euro-

rean territory. Specifically, some Europeans question whether or not

in such a contingency the United States would risk retaliating igainst

,
If a limited conventional attack should occur, or if a conventional

war starts in a ragged manner, NATO's conventional forces should t4 able
to stop the attack without nuclear weapons.
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Sor:et territory even with its NATO-committed SLBM forces. The Euro-

peans seek to deny that choice to the United States, insofar as that

is possible.

-German misgivings with respect to coupling also focus on the Soviet

sanctuary problem. Because the Soviets would be striking the FRG with

nuclear weapons from Soviet soi!, it is feared that the United States

would not respond in kind against Soviet territory with its strategic

forces because of the risk that the war would escalate thereafter to

the strategic level. This is not a new problem, of course. Its origin

can be traced to Soviet deployment of ICBMs and SLBMs that could sur-

vive attacks by U.S. strategic forces and then retaliate against the

United States. Before this, the United States could credibly threaten

with relative impunity zo strike targets in the USSR as appropriate to

deter a war in Europe.

However problematic they may be, scenarios that involve any U.S.

second strike against the USSR in the context of a European conflict

must be regarded by the Europeans with considerable ambivalence.

To make military sense to -.,- Europeans, one objective of a secondf'

strike would be to eliminate Soviet rieripheral or Euostrapeoic nuclear

assets that would have been withheld by the Soviets from their initial

attack and that could be unleashed later against NATO territory. If

the U.S. second strike cannot decisively degrade Soviet capabilities

to retaliate against Europe,. as will be the case in the future with the

mobile SS-20s, what -motives could the Europeans have in wanting to see

it undertaken? Another,objec of a second strike would be to de-

stroy the.Warsaw Pact'o Ith invntional and nuclear forces and

the support facilitieu-for those foras. The latter would include air

and naval-basesi grnd force casernes, SANM sites, ammunition depots,

and command and control centers. But if NATO cannot stop the advancing

Pact ground forces from achieving their tactical objectives, what does

it gain by destroying rear-area targets in the NSWP countries and the

Western USSR? Would the United States even launch such a second strike

on behalf of a defeated and prostrate Europe and thereby risk Soviet

retaliatory attacks against the CONUS? W1ould the Europeans want the

United States to launch such a second strike when the Soviets cculd
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strike back against them with SS-20s and other nuclear forces? What

would be the political and military objectives of the United States

and NATO in this situation? While this situation is extremely unlikely,

the uncertainties it suggests are very real in shaping European misgiv-

ings about the American nuclear "guarantee" against Soviet political

and military aggression.

Despite these uncertainties about the likelihood and desirability

of a U.S. nuclear response against the USSR, the European allies still

seek to tie U.S. strategic forces inextricably to their own defense.

Their strategic objective is to preclude any options on the part of

the United States for noninvolvement. Ultimately, of course; they can-

not ensure such coupling because the final decision for use is in U.S.

hands. They would prefer, however, to link the United States as closely

as possible in a community of fate. It is the credibility of this link-

age and perceptions of it that they feel determine the efficacy of de-

terrence in Europe. Thus, doubts about the U.S. nuclear co.r=itment and

a recognition of the U.S. response dilemma are the main source of cur-

rent European, and especially German, anxiety.*

The essence of the German strategic problem is the desire (by no

means shared by all Germans) that the United States be able to threat-

e-. credibly to involve the Soviet homeland in a nuclear escalation pro-

cess from European territor so as to increase German and European

confidence in and Soviet perceptions of the ultimate engagement of 'the

U.S. strategic force. In other words, if the United States maintains

a long-range TNF to threaten the Soviet Union from Europe, a capability

,
It is a paradox that while uncertainties about the U.S. nuclear

commitment to NATO are a matter of great concern to U.S. allies, they
probably have much less effect on Soviets. On one hand, the allies
want to be very confident of the U.S. nuclear commitment because their
individual and collective security is at stake; they want to be sure
that the U.S. strategic forces will be used in the event of war in
Europe. On the other hand, given a choice of whether or not to attack
NATO, the Soviets will probably be deterred by a small chance that the
U.S. strategic forces will be used. They will tend to be very conserva-
tive in assessing how NATO will respond to a nuclear attack. Since
there is little that can be done to reduce this uncertainty, continued
public expressions of doubt and concern can be counterproductive. Ve
should not provide the Soviets with reasons to question the U.S. n'uclear
commitment to NATO.
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that would gainsay any Soviet perception that the Soviet homeland might

be preserved as a sanctuary, U.S. and European fates would be strategi-

cally linked and there would be little chance of U.S. noninvolvement in

the event of a nuclear war in Europe. This implies that NATO should

seek to structure any future long-range TNF so as to propitiate Soviet
perceptions that it would ultimately risk involvement of the U.S. stra-

tegic force as a result of its own limited nuclear strikes against NATO

in Europe.

I
A
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IV. CONCLUSIONS

This section contains a brief statement of what can and cannot

be expected from long-range TNF modernization. The former summarizes the

rationale discussed in the preceding sections. The latter is included

t. place long-range TN? modernization in perspective because it is

just one of many problems addressed in NATO's LTDP. Some other mea-

sures that need to be taken by the United States and its allies tc

achieve a balanced force posture and strategy are also discussed.

¢th~-t then, long-range TNF nodernization will be little more than an

cxoensive facade.

UMAT CAN BE EXPECTED FROM LONG-RANGE TNF MODERNIZATION?

Long-range TNF modernization can provide several important po-

litical an _.ilitarv benefits f'- NATO. On the other hand, there are

some monetary and other costs.

I In the political area, the benefits include easing Niopeai con-

cerns about the growing Soviet nuclear threat, primarily the SS-20 and

Backfire, and specific German concerns about political-military isola-

tion within the Alliance and U.S.-FRG "bilaterallsm." With respec.t to

arms control, as discussed in Anne- 3 of Apperdix D, long-rancs TN7

modernization could provide some bargaining leverage in limiting or

reducing the Soviet nuclear threat to NATO in Europe.

In the military area, the primary benefits are in strengthening

trccrrencc across the whole rangc of possible conflicts. Most imnor-

:antly, a new land-based long-range TNF would provide more credible

options for responding to limited nuclear attacks against military

targets in that they iould not need to involve U.S. SLB}ls and other

strategic forces or British and French independent nuclear forces that

-iAht be withheld for national targeting. Though perhaps not so. credi-

bie but nonetheless of great concern to the Soviets would be the

force's preemptive attack capabilities. For example, in contemplating

a surprise nuclear or conventional .attack on NATO, the Soviets must

realize that NATO's quick reaction alert (QRA) force alone could cause
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enormous damage to its land, sea, nnd air forces in the Western USSR

and NSWP :ountries, moct of which would be in their normal peacetime

posture at a few hundred locations. Ihen, in the case of a surprise

Tonverticnal attack, the Sc.iets must realize that the QRA fcrce rould

strike back quickly a-ainst its mobilizing forces, many of which may

still be in their home casernes, as well as a wide range of rear-area

targets, including air bases, navdl ports, missile bases, logistics

facilitiec, and troops in assembly areas. These would also be lucra-

tive targets for a nuclear response to a conventional attack against

an alerted and mobilized NATO. Even though it will be argued below

that NATO may actually b: deterred from such nuclear first use, the

Soviets may still be deterred from conventional attacks because of the

possibility that NATO might strike back with nuclear weapons and the

couflict would escildte to general nuclear war.

M These bnefits will not come without some costs. First, there

are the monetary and opportunity costs. probably several billion dollars

over a 10-year period. With limited defense budgets, monies for lozg-

range TNF mcdernization -,ill not be available for other, perhaps more

critical, programs. There may also be poli:ical costs. If 11=-range

TNF modernization is allowed to 1 -cme as explosive and divisive an

issue as the neutron bomb was, the governments in power may have to

overcome substantial domestic opposition to gain approval for the new

forces to be based or operated on their territory or be supported with

tneir'budgets. In addicion, the Soviets have already begun c. :xert

considerable prepsre on the Europeans to defeat long-range TNF

The Soviets would face the following dilemma. If they do not
mobilliand disperse their forces before D-day, they are more likely
to achieve surprise. But then their forces would be highly concentra-
ted and vulnerable-t. a preemptive nuclear attack. On the other hand,
if they do mobilize and disperse their forces before D-day, tneir
chances of a successful surprise attack are decreased. While the sur-
vivability of their forces would in'rease, at least to the extent that-

they cannot be targeted, NATO's nuclear and conventional forces would
also gai . in survivability by dispersal on warning' of act mobiiatn.

Som: cost estimates for the various long-range -:.' moderniza-
tion ns are included in Appendix D.

36



modernization with the prospects for better relations with the East at

stake. These potential political problems are also discussed in Annex

3 : Appendix D.

Finav, therc --:- a ptcntial strategic cost. Although it is

asserted that long-range TNF modernization will increase coupling to the

U.S. strategic force because the use of TNFs will be more credible and

therefore escalation to general nuclear war will be more likely, it

seems that the effect could be just the opposite. Because long-range

TNFs will provide more usable and credible response options, the need

to involve U.S. strategic forces will decrease and the likelihood that

a nuclear war could be limited to Europe will increase.
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~*HAT CANNOT BE EXPECTED FROM LONG-RANGE TNF MODERNIZATION?

0 First of all, long-range TNF modernization cannot be expected

to provide usable and credible nuclear options for NATO first use or de-

libe.rate escalation. If deterrence fails and the Warsaw Pact attacks

with conventional (and perhaps chemical) weapons, NAIO could well be

aeterred from launching nuclear strikes against rear-area targets be-

cause the Soviets can respond in kind. NATO's rear area is much smaller

and contains fewer critical installations, such as air bases, ports,

,rd supply depots. Thus NATO could be damaged more than the Pact in

such nuclear strikes. In other words, such escalation might only in-

:rease NATO's losses and hasten its military defeat. Long-range TNFs

wiL± aot be an effective substitute for inadequate conventional and

hattlefield nuclear capabilities. NATO should be able to stop the dd-

vincing Pact ground forces before any rear-area nuclear attacks are

considered. . ±so, greatly improved target acquisition and coimmand, con-

-rcl, and c(',3ications (9 ) rapabiliries will be needed if 1onq-rn-e

TNFs are to be used against ground Zorce reinforcements on the 'marzh

and in rear assembly areas. "- A new land-based long-range TNF will not of itse)f provide a

r .iZLtary counter to the SS-20 and other Soviet mobile alissile systems.

The critical problem in attacking these forces is target acquisition.

Although not examined in this study, it seems unlikely that NATO will

have a wartime capability to locate dispersed and hidden SS-20s in the

Western USSR.

Finally, a new land-based long-range TNF will not enhance deter-

rence of a surprise, "out-of-the-blue" nuclear attack. Actually, the

fact that the force will be very vulnerable to such attacks on its

casernes or MOBs provides an a~ditional incentive for the Soviets to

attack before the f6rce can disperse. NATO will have to continue to

rely on U.S. strategic forces and British and French ' SSB's at sea tc

eter such attacks. NA1O must also improve its ietlligence atd warn-

ing systems and decisionmaking procedures so that the possibilities of

surprise attacks are minimized and its forces cah be alerted, mobilized,

and dispersed rapidly on warning.
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- Appendix A
........T ~ N . FOC?.' _r ....R' -.t.,. OP:IO::S

*This appendix contains a brief description of the missile and

basine options that havc been considered in long-range TNF moderniza-

tion,

a iO1

__ Cruise and ballistic missiles have been considered for each

'"asinz option.

SCruise

Ci Ground-, air-, and sea-launched cruise missiles are cur-

rE~:.t "ein., de elopeC in the United States. Their characteristics

Length 6 m
Diameter 52 cm
Weigh t
Nurnber of warheads

Warhead yield

Range
R O.b0 mach (maximum)

Speed .55 mach (cruise)
CEP with TERCOM guidance

The ALCM will have an initial operational capability (1OC) in late 1982

wit*h the B-52G. The aitiship SLCM with a conventional warhead will

navc an IOC in mid 198- on a submarine and mid 1983 on a surface ship.

The land-attack SLCM with a nuclear warhead could have an IOC in late

,_1983; however, no production is planned for it at this time. The GLCM

could also.be operational in late 1983.

-. 49



Ballistic

The Pershing II MRBM is currently being developed by the

US. Army. Its characteristics are listed below:

Length 10.6 m
Diameter 102 em
Weight M 6 00 k
Number of warheads

Warhead yield

Range 1800 \A
CEP with radar area correlator
guidance and a maneuvering

RV (MaRV)

Engineering development of Pershing II was approved hy the Defense Sys-

tems Acquisition Review Council (DSARC) in December 1978. An IOC is es-

timated for mid 1985.l0)

The U.S. Air Force is currently studying several Srount

and air-launched MOM designs. The characteristics of single ballistic

reentry vehicle (BRV) and MIRVed missiles are given below:

BRV MIRV

Length 6.7-7.3 m 7.0-8.5 m
Diameter 60-66 cm 109-117 cm
Weight 2 00- 70 -0, 5C)- 6'0
Numer of warheads
Warhead yield
Range . .m 2501
CEP with stellar inertial
guidance

Assuming approval for engineering development in the fall of 1980 and

an aaceZerated program thereafter, an IOC might be possible in mid

1985. However, if the time between DSARC II and IOC is six years, as

planned in the Pershing II program, an IOC would be reached in lace

1986. (11)
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*BASING

U The main basing options considered include: fixed, ground

mobile, air mobile/ground launch, air mobile/air launch, and submarine

or ship launch. Missiles on DCA have also been considered.

SFixed

UGround Mobile
S In this system the missiles, launchers, and C equipment would

be mounted on trucks and trailers for road and off-road mobility. These

vehicles are called transporter/erector/launchers (TELs) and launch con-

trol vehicles (LCVs). They would normally be located in hardened shelters

Aparametric analysis of silo surviVability is presented in

Annex 1 to Appendix E.
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S Table A, l

U .MILITARY AIR BASES FOR POSSIBLE SILO LOCATIONs

Ii

on a few.HOBg. i casernes and be ready to disperse to covert field
positial. on coammand during a period of increasing international ten-
sion. The fring~units would mcve every day or so in the field to re-
duce their chances of being locaced and targeted. (Such field deploy-
ments are not considered to be feasible in peacetime.) in the Ar-.,v's
concept for Pershing Ii operation, the support elements would also
disperse; thus, the entire system would be ground mobile and indepen-dent of its home casernes during a contingency. 

'" in the Air Force's
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' :cr GLO ' an. ".. operation, thc support eoerents we'2 ren.3:.

the .OBs. (14) Some other differences among MR.M and (,LCM svsten

concepts are indicated in Table A.2.

3 In a variant of this concept, some of the firing units might

' by air to other airfields from which they would then disperse

-n the ground. Such movements would substantially increase the operat-

ing areas of the system. The Air Force autonomous TEL (AutoTEL) is

sn ecificaliy designed to fit into a single C-130. A complete single-BRV

'.1BN firing unit can be moved in 7 C-130s. This contrasts with 16

S'..'able A. 2

GROUND-MOBILE SYSTEMS
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C-130s needed to move a GLCH firing unit or a GLCM-common, single-BRV

2IBM firing unit.

*Air Mobile/Ground Launch

" This system consists of missiles in canisters on an austere

erector/launcher (EL). The missile's C3 equipment and power supply

would be installed in a transport aircraft. The aircraft and missiles

would be kept on an MOB during peacetime. On command in a crisis, the

aircraft would fly to dispersal nirfields where the missiles would be

placed on alert. Thus, the aircrdft is an integral part of the system

and the system must operate from an airfield. One C-130 might carry

four single-BRV MBMs, four GLCMs, or one MIRVed MRBM on a single EL.

Some aircraft might be kept airbor-e for enhanced survivability but

the-, would have to land to fire their missiles. (Airborne alert is

not considered to be feasible in peacetime.)

With C-130 aircraft, most airfields with paved runways longer

than 1200 rm might be used for contingency dispersal operations. The num-

bers of such airfields in the United Kingdom, France, and Ital'areToown
t

in Table A.3. Since the main purpose of dispersal is to enkance surviv-

ability, the aircraft would not disperse to air bases with combat air-

craft because those air bases would probably be high-priority targets

m Air movements might occur during peacetime in training exer-
cises demonstrations of Alliance participation and on command during
a period of increasing international tension. Existing theater airlift
aircraft would be used for these movements, i.e., dedicated aircraft
would not be procured. During a contingency deployment and after w,.r
cutbreak, some continued airlift will be needed to oupporL che firing
units at their remote operating areas.

Another possibility that has been considered for an AutoTEL
systemt a partial deployment in the CONUS. In one concept there would
be two NtOBs in Europe and one in the CONUS. The AutoTELs at the latter
would be moved to Europe by strategic airlift aircraft during the first
weeks of mobilization.



W Table A.3

POSSIBLE AIRFIELDS FOR C-130 DISPERSAL
OPERATIONSa

I I

in a war. However, the aircraft could disperse to civil and other mill-

tary airfields. There are about 320 such airfields in the United kingdom,

France, and Italy. Support for the system can be dispersed to some of

these airfields or it can remain at the MOBs.

' If the number of missiles or RVs per MOB is about the same in

this system as in a ground-mobile system, there would be 40 to 50 C-130s

at each MOB. New MOBs would have to be developed for this system because

there are no existing TMBs in Europe with enough space for such a bed-

down. In one concept, there would be two MOBs in Europe and one in the

CONUS. Aircraft from the latter would deploy to Europe during the first

days of NATO mobilization.

UAir Mobile/Air Launch
~In this system the missiles would be carried on dedicated

launch aircraft. Table A.4 shows the number of air-to-surface ballistic
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* Table A.4

U NUMBER OF MISSILES ON LAUNCH AIRCRAFT

..*ssiles (ASBMs) or ALCMs that can be carried on C-130s and C-15s. The

aircraft and missiles would be kept on a MOB during peacetime. On com-

mand in a crisis, some aircraft would go on airborne alert and the rest

would disperse to other airfields, as in the air-mobile/ground-launch

system. However, in this system, the aircraf would have to take off

to fire their missiles.

U With ASB.'ls, if missiles at each MOB have about 150 RVs, abt

25 C-130s or 12 C-15s would be located at each MOB. With A46Ms, about

one-half as many launch aircraft would be needed. Such beddowns might

be possible on some existing .'OBs in Eu:,pe. As in an air-bi/ rx.nd-

launch system, one IOB might be located in the CONUS,

SSubmarine or Ship Launch

MA ttack submarines and principal surface combatants can carry

SLCMs in addition to their other armaments. Table A.5 shows the numbers

of such ships currently in the navies of each NATO nation. The

number of SLCMs that might be carried on each type of ship is also

shown. These ships would operate in their primary naval roles and

w'ould not be dedicated to NATO's long-range TNF as are the. S"NS.
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UTable A. 5

UPOSSIBLE NAVAL FORCES FOR SUCMS
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It is expected that NATO will continue to mtaintain a substan-

tial num~ber of DCA in Europe. Table A.6 shows the numbers and types

land-based DCA will be located.
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'Table A.6

*NATO DU'AL-CAPABLE AIRCRAFT IN EUROPE
IN THE LATE 1980s
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U Table A.7

UAIR BASES FOR ',NATO DUAL-CAPABLE AIRCRAFT
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SAppeni:.: D3 A. d:"-... I'A ,%.t.L.Z.. -CJ ?L5.*

3 ThIs arDendix presents a worldwide and several regional com-

parisons of current and projected future NATO and Warsaw Fact (Soviet)

C . ,) ra: 6 Tfie annL:: to t1is appendix pr.,vides some de-

tail c NATO's future longer-range forces that might be available in

~r:~k~ 3t war :'r.

W '.:.D:JTDFFORCES

T.c E.) shows current an," proiected futurc (late 1980s)

worldwide totals of NATO and Soviet nuclear-capable forces with ranges

k- .. 7h,: r,bL SignificanL aspects of tis, baaijnces

1. U The current balance:

S. a.

o , tit , t NATO. How.ever, the French tend to consider their nuclear

forces as complementary to those of NATO and they do support the Lon-pt of TNF modernization as developed bythe High Level G;roup,.(lq),

In all probability, the Soviets are considcring the possibility that
France would cooperate ful!*.' with NATO in the event of a war in Europe.

"" ~ is reo0,1izC: "2 " t!. z!ii:cr" "..-- . .-n w , o * ..
nresented in this appendix provide only a very rouch measure with which
:o compare forces. Ho.,,ever, they arc- the ones that rre most widely usc'.

*j understood--L.r MrisundLrstood, as often arg'ud by th sidL- with the
.Ier forLet. They are ,iso tihc vasiv.t to develop, and since'an as-

cessnert of the nuclear balance is beyond the scope of this study, they
-ru nere. RefercnLeb i9, 2u, anc 2i and c.trtr threat projuctions
• "erv ':sc-2 f-r F-,.iet f-rre.= r'feren:-e- 4, 15, Ind !A ver, ,., e fr

NATO forces.
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WTable B.l

NATO AND SOVIET NUCLEAR- CAPABLE FORCES: !%ORI.D!WIDE TOTALS

NATO 0oie NA\TO Sv

1 R/MIRBM

F T.C"'I

Heavy Bomber
Medium u r

Aircraft Totals
Force Totals

N 0TE Th.2 fcllot.ing assumptions are made in ccu:ntin, nuJltar-
capable forces:

1. Verv; short-range land- and sea-launched nuclear missilles (less
-.-.i 300 ki), artillery', air defense, atomic dcemolition muniti~ons
(ADWs.), and .Jsystems are not included. x

2. The SALT rl Treaty limits are in effect. T :
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* Table b.1--conti-nueC

X:IRVed. Each MIRV is counted as one weapon. An Mx\' cluster is co-,nted

11. No new long-range TNFs are included for NATO, although some
(LC~s and Pershing II MRWIBs may be deploved by the late 1980s.
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b.

2. 3 The-projected future (late 1980s) -balance:

a.

b.

3. NATO trends:
aTUThe number of delivery vehicles will rem~ain about the

same.

b.

4. Soviet trends:

b.
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". , ~2. ; ts: ~ei,.; v.ie an.! wea;., " .'s:as dC.- nrt -,a-

'ren-I-- a rouch balance in fcrce totals, (2) this balance wil] con-

tinue ouring the 1980s, (3) both sides maintain very high levels of

nuclear-capable forces, ano (4) there are significant differences in

, sti . tcf opi :crces. !:,e iaztr is becaust a:')oJt

A!, Dercent of the Soviet delivery vehicles and 45 percent of their weap-

-n are nn peripheral syster.s, whereas NATO's percentages are 35 and
*

"* respectivay. The bulk of NATO's nuclear strength lies in U.S.

strategic forces and DCA located in the CONUS, as indicated in Table B.2.

- Table B.2

3 ... .. ,r% .ON-U .S. NATO NUCLEAR-CAPABLE FORCES: !.:ORLD*-:TDE 1OTALS

For the Soviet Union, only its intercontinental nuclear forces
(!CBV:S,* B:s, and heav. bo-!bers) are not considered to be ,
For NATO, U.S. strategic forces (ICBMs, SLBMs, and heavy and medium bomb-
L: ; a:,i DCA lo,.3tcd in tih CONUS are no*, consider.d to be u:.
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U REGIONAL FORCES

gThe regional force balances shown in Table B.3 shed ad-
ditional light on the important differences between NATO and Soviet nu-

clear-capable forces. Five balances are considered. The first is be-

tween intercontinental nuclear forces based in the CONUS and the USSR.

This includes all Soviet and U.S. intercontinental nuclear forces except

the U.S. SSBNs operated from locations in Europe and the Pacific. The

second is between NATO forces based in Europe that can reach the Western

"'R and Soviet forces in the Western USSR that can reach NATO territory.
The third is between NATO forces based in Europe that cannot reach the

Western USSR and Soviet forces in the NSWP countries than cam riach NATO

fifth is between U.S. forces in the CONUS and Soviet forces in the Cen-

tral and Eastern USSR that cannot reach NATO territory from their home

bases.

SS.and Soviet Homeland-Based Intercontinental Nuclear Forces

Except for the U.S. SLBMs operated from locations in Europe

and the Pacific, the forces included in Table B.3(a) are the strategic

forces covered in SALT II. A rough equivalence is generally believed

to exist at nresent with the United ,Iates having more SLBM and bomber
weapons and the Soviets having more ICBM weapons. The Soviets have

more air defenses but the United States is ahead in ASW. These asym-

metries and an overall rough equivalence are expected to continue in

the 1980s. However, as Soviet MIRVed ICBMs become more accurate, a

small fraction of them may be able to destroy a large fraction of the

U.S. ICBM force. For the future, although no: included in the projected

U.S. force, a mobile L ICBM force is planned. It will be much more

survivable than the current silo-based force.

* Notwithstanding the possible vulnerabilities of bombers and

fixed ICBMs and the more ctrrain vulnerabilities of non-alerc bombers

and SSB:s in port, it apiears that neither side now has or will have:in

the 1980s a disarmirng first-s - r ik n.er.
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Table B.3

___NATO AND SOVIET NUCLEAR-CAPABLE .FORC~rr.

- REGIONAL TOALS
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of each side's-strategic forces should survive a first strike by the

other, especially if forces are fully .generated, to deter such attacks.

Limited nuclear attacks only against nuclear-forces and other targets

shculd be deterred by the expected damage from a limited nuclear re-

sponse and the risk of escalation to general nuclear war. This reality

is especially significant in the event of war in Europe. First, the

Soviets should be deterred from nuclear attacks against targets in the

CONUS at the outbreak of.a nuclear war in Europe. And second, the

United States should be deterred from nuclear attacks against targets

in the USSR in response to a Warsaw Pact conventional attack in

Europe. In other words, in an era of nuclear parity between the

United States and the Soviet Union, it is unlikely that the United

States use its strategic nuclear forces against the

Soviet Union to "defend" NATO against a Warsaw Pact conventional attack.

U This does not mean that the re t to use strategic nuclear

forces against the Soviet Union does not contribute significantly to de-

terrence of conventional attacks or that such a-threat should.not Je an

important element of NATO's defense strategy. In fact, the risk of

=€s=_a.. . to general nuzlear war a: e pcssible use of these :-

is - obably the most significant factor in the deterrence equation.

It simply means that if deterrence fails and a conventional war breaks

out, the actual use of these forces would be considered anew. The de-

cision to risk escalation to general nuclear war would pass to NATO.

And NATO would probably be deterred.

P NATO Long-Range TNFs in Europe and Soviet ?.ripheral

he Western'USSR .

U Table B.3(b) shows one part of the balance of nuclear-capable

forces in Europe. It includes Soviet peripheral forces located in the Western

It is stated in Ref. 9 tna: cre -n.: escaJtic n carv that can

be inV d from the Soviet unclassified literature is the boundary be-
tween theater nuclear and interccntinenta general ulear var, ... rther,

the Soviets apparently view the recent changes in the nature of the stra-
:egic forces d *n c*-.e s :ra:c,5 -. - r Da :- - - . =.-

ing the risk of escalati:n from theater t itercz:n':-ental war.



USSR that can reach NATO territory and NATO long-range TNFs based in

Europe that can reach the Soviet homeland.

I

I

m A more detailed description of NATO's future theater and
interconnental nuclear forces and some estimates of their survivabil-
itv anz availability? in the event of a nuclear war in Europe are pre-
sented in the anne>: tc this appendix.
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'NATO TNFs in Europe and Soviet TNFs in NSWP Countries

U.S. Nuclear-Capable Forces in the Pacific and Soviet Peripheral

Fores n he ar (),(-)

SHowever, m~uch of the Soviet buildup in the Eastern 'USSR is
directe against China. And the U.S. Trident SSBNs will still operace
in the Pacific.

10



Other U.S. and Soviet Forces

U Table B.3(e) shows the balance of reserve SRBMs and tactical

aircraft in the CONUS and the Central and Eastern USSR. These forces

would have to be deployed forward to be used in a war. The total num-

bers are about equal, with the Soviets having more SRBMs and the United

States having =ore aircraft.
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Anne% to Appendix B

NATO'S LONGER-RANGE NUCLEAR FORCES FOR A WAR IN EUROPE

3 DELIVERY VEHICLES AND WEAPONS

3 The longer-range nuclear forces that could be available to

NATO early in a war with the Warsaw Pact in Europe include the long-

range TNFs, all other U.S. strategic forces, the Pershing Ia SRBMs

based in Europe, and the short-range DCA based in Europe and those

planned for deployment from the COVUS by M+10. The numbers of delivery

vehicles and weapons projected for the late l80s for each existing

system are given in Tables B.4, B.5, and B.6. Land-based ICBMs, IRBMs,

and SRBMs are included in Table B.4; SLBMs are in Table B.5; and nu-

clei" capable aircraft are in Table B.6.

@ Table B.4

LAND-BASED INTERCONTINENTAL, INTERMEDIATE-RANGE, AND SHORT-RANGE
BALLISTIC MISSILES IN THE LATE 1980s /

!I

II

lndividually targetable.
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UTable B. 5

USUBMARMINE-LAUNCHED BALLISTIC MISSILES IN THE LATE 1980s



UTable B.6

UNUCLEAR-CAPABLE AIRCRAFT IN THE LATE 1980s
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U SURVIVING FORCES

To assess the deterrence capabilities of NATO's longer-range -2 .

nuclear forces, the numbers of delivery vehicles and weapons that (N
would be available after a Warsaw Pact nuclear attack in Europe are

shown in Table B.7 as a I nction of NATO mobilization time before D-day.

Available forces are defined as: (1) all U.S. ICBMs and interconti-

nental bombers in the CONUS and DCA deployed in Europe on D-day; (2).

all SL.Ms on on-line SSBNs; (3) IRBMs and Pershinig Ia SRBMs in-.Europ*;
and (4) all non-U.S. NATO DCA in strike/attack squadrons.

The numbers of these targets as a func-ion,of NATO mobilization time

before D-day are shown in. Table B.8.
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UTable B.7

3 - t ~ -NICLEA14R FORCES AVAILA3BLE BEFO?11 A,,:-

AFTER A WARSAVW PACT NUCLEAR ATTACK IN EUROPE

___4____h_ 
I
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r Table B. 8

S NA-D'c LONGER-PANGE NUCLEAR FORCE TARGETS FOR WARSAW' PACT i
NUCLEAR ATTACKS IN EUROPE ON D-DAY ~

h4,
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UAppendix C

SOver the next few years the British will be faced with criti-

ci dLisions regarding tht future of their independent nuclear deter-

r,-.: force as well as the doctrine that governs its deployment and possi-

i 'i arendi:x exanineF the rela:ionshir between British and

..'. . car forces. It begi~n wizh a revie-- cf the current status of

Britain's independent deterrent force and then turns to some of the

..... czsdra-,icns that apply toforce mol~ernization. Fhu nex t

in; their Vulcan fleet in the early 1980s and their Polaris fleet in

Z- ear> 1990s and so.e of the Do2itial and economic factors that

vill affect their choices. The final subsection discusses Britain's

Dotential ccntributions to ::dO's long-range TNF nodernization and as-

a-:-.'.c t ( relf:vane of its ef:.rts t,, the various peitica2 a 7411-

.. c.r-.s thaet are dr!, ':-" , - . are-.

BRITISH NUCLEAR FORCES

Polaris



\uler-apbe irrat

kA
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Needs

.;ese nuclear systems, Polaris and Vulcan are obsolescent.

Vulcan was designed in the late 1940s and first deployed as a strategic

system in 1960. The switch to a theater role and low-level penetration

has increased airframe strain so that it will have to be withdrqn from

ser lcc in trh early 19S3s. Buccaneer, first deployedn Roya-. Navy

attack carriers in 1962, performs superbly in low-level flight. It has

stood the test of time much better tha- .ne Vulcan. Originally, Vulcan

and Buccaneer were both to be replaced by the Tornado, beginning in

1980. But with a 900-km combat radius, the IDS Tornado will not be
very usf for long-range lbeater niuclear strikes.l

The RAF has ordered 220 IDS Tornados and 175 air defense
variaWn. The former would replace 146 Vulcans, Canberras, and
Buccaneers. The latter would replace 132 Lightnings ano i'hantoms.



:h e1 advent of a Ccnservative gvernment may reve :an-- ofthe political inhibitions on early debate and decision on Polaris mod-ernization. A British decision might occut in 1980. Anglo-Americannegotiations on potential systems transfer could commence shortly there-after. Thus, British SSBN/SLBM modernization decisions will coincidewith NATO consideration of long-range TNF modernization.

ISH NCLEAR DOC RINE:NAL ELE
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These circumistances are un i e y to arise, however. Because

th~e naticnal deterrence mission was transferred formally to the Rz'yal

Navy in 196, Vulcan and Buccaneer are not integral to thi aoe.h
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existence of Polaris as an ultimate deterrent releases these aircraft

for "theater" missions, whether escalatory or retaliatory, NATO or

national. There is little distinction, temporal or spatial, between

likely SACELR e-nplovment conditions and probable national employment

conditions. In national use, the British might employ these aircraft

to (.) signal grave concern with the course of a conflict in Europe,

perhaps raising escalation risks by engaging targets in the USSR, (2)

conduct interdiction strikes deep in Pact territory, or (3) respond to

Soviet nuclear strikes against British soil. These are essentially

identical to SACEUR's missions; thus, no temporal or targeting conflict

is apparent. Only if the British government werA to attemp: to retain

a nuaclear "sanctuary" status for the United Kingdom would NATO use of

Vulcan or Buccaneer seem to confli:t with "supreme national interests"

ar' an incentive to withhold these aircraft emerge. While this is not

impossible, it is highly improbable. Britain, in a sense, forswore

"sanctuary" status in 1948 when it agreed to allow U.S. B-47s to be

based in the United Kingdom. Furthermore, there .would have to be a

Soviet prediler' n to avoid nuclear strikes against the United Kingdom

and a NATO des to employ UK-based TNFs.

I Brita ". interest in preserving a long-range theater nuclear

strike capability after Vulcan's retirement has been inspired by or at.

least has paralleled NATO's interest in mong-range TNF modernization.

Unlike Polaris modernization, Vulcan follow-on procurement will be shaped

by N'ATO, r.tiher than national employment assumptions, insofar as these

are distinguishable.

R REMENTS FOR A FUTURE INDEPENDENT DETERRENT FORCE

Official discussion of British strategy has been muted since

1964. The political sensitivity of nuclear weapons issues within the La-

bor Party, which has governed for 10 of the last 15 years, is sufficient

ex:planation for this silence. Moreover, both parties have endeavored-

to play down the Gaullist overtones of an "independent deterrert."

,.ertheless, governments of both parties have carefully maintained

the technical and operational efficacy of the Polaris force as an inde-

pendent deterrent. As discussed above, quite substantial resources
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were devoted to the Polaris Improvement Program by both Labor and Con-

servative governments. From these and other decisions, the elements

of British national nuclear strategy and employment concepts for the

future can be inferred.

U Britain's nuclear forces are meant to deter aggression by threat-

ening to inflict unacceptable retaliatory damage upon the putative aggres-

sor. The 1957 White Paper frankly admitted to the British public the

impossibility of defense against nuclear attack, and the decision to

prccure Iicarfs provided Britain with a relatively secure second-strikm

retaliatory force. With a clarity students of French strategy might
E-..- . pcli:y statemcnts leave li~tle doubt tat the putativ..

aggressor is the Soviet Union. Given the limited number and accuracy,

and relatively large yield, of British weapons, Soviet cities are the

likely targets. The Polaris Improvement Program aptly demonstrates

the enduring significance of Moscow to British strategy.

Uinis retaliatory tnreat is clearly meant to deter widespread
nuclear attack,. against the British Isles. The 1957 White Paper and

its immediate successors also suggested a belief that limited nuclear

strikes against military targets might also be deterred. Lesser at-

tacks clearly fe)' below the national nuclear thresho'l. For example,

the growth of Soviet conventional air capabilities with the Back.Lre,

Fencer, and Flogger in recent yea z has occasioned concomitant concern

about the state of UK air defenses, implying that these threats must

be defended against rather than deterred.

UThe onset of Polaris modernization decisions will doubtless oc-

casion debate in Britain about the means, ends, and efficacy of inde-

pendent deterrence. British strategy, at least in its broad outlines,

will probably remain unchanged. The resources available for moderniza-

tion will be severely limited, in part by the need to maintain conven-

tional air,'sea, and land forces at something like their present levels.

This need reflects genuine British threat perceptions and political/

military interests. A decision to neglect conventional forces will

undercut U.S. willingness to assist, as well as European support for,

nuclear force modernization; conversely, a determination to maintain
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and' improve conventional forces may predispose the United States to

offer follow-on systems on more reasonable terms.

Srmplications of the Future Soviet Nuclear Threat
" When Britain last faced procurement decisions in 1962, the

Soviet threat to the United Kingdom consisted primarily of relatively

inaccurate SS-4/5 'MR/IRBMs with multimegaton warheads. Since then the

Soviets have added SLBMs, the Backfire bomber with new AS s, and the

mobile '11LRVed SS-20 IRBMI. As discussed in Sec. II, the latter ,ill en-

able the Soviets to destroy soft military installations .,-ith reduced

civilian collateral danage. For exanpie, Table C. shc--:s LO -4]:tir"

installations in the United Kingdom that might be considered by the

Soviets as high-priority. targets i a surprise nuclear attack. With

one SS-20 MIRV air burst per target, the numiber of civilian casualties

might be less than two million. (In contrast, one SS-4# RV surface burst

per target would cause about ten times as many civilian casualties.) At

U Table C.1

U POSSIBLE NUCLEAR TARGETS I" THE UNITED KINGDOM

pAP

(pj-f A CP)
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iss-e . or t,. iut,;rt is the credibility of a threat to respond to such

attacr-,s against military targets witr, widespread countervalue a&rracks.

SGeneral de Gaulle sought to "sanctuarize" France from nu-
clear war in Europc b-- lowering incentives for and raising the risks
of Soviet strikes.on French soil. Thus, expulsion of NATO bases and
;.:.-erican nuclear storage sites acz-:=panied French nuclear force .pro-
curement. Britain did not pursue this strand of Gallic logic. The
British Left is on conceptually solid ground, to link renunciation of
Britain's independent nuclear forces with expulsion of U.S. nuclear-

faai orces c:z. thE 1.nitec non

IU Cruise~ missiles have sp '.rked a great deal of interest in
Britain, at least among Conservative parliamentarians.(23) Although
SLCMs should be able to penetrate contemporary air defenses, as
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, 3 This does not mean that the British need a hard target kill

capability. As indicated in Table D.3 in Appendix D, there are many

soft military installations that could be targeted. On the other hand,

it i-s argued strongly that Britain's response to Soviet counterforce

strikes should be countervalue, albeit limited, because the United

Kingdom simply will not possess enough warheads to cause unacceptable

damage to military installations and still retain a strategic deter-

rent for "ultimate" use. Moreover, Britain's demographic and geographi-

cal situation is such that regardless of weapons availability, British

endurance of Soviet strikes against militacy targets in the United

Kingdom wou.d fall far below Sovie n o parab>2 Drf:is>

strikes.

I Britain's ability to deter any nuclear strike depends upon

the proposition that the damage Britain could ultimately inflict, while

miniscule in relation to the damage threatened by the Soviet Union,

is nonetheless simply unacceptable to the Soviet leadership. That

proposition lies at the heart of minimal deterrence and rests, in turn,

on notions cf proportional deterrence. The difficulties of assessing

.hat level cr even what kind of dan-e mi:"ht prove unacceptable to

Moscjw =re legion. Nearly 20 years ago, Pip ce Gallois articulated a

notion that clearly underlay British policy, i.e., that "unacceptable

damage" is a relative rather than an a..oiute value, that the risks

Moscow will run vary with the stakes, and particularly chat either-

s'-eroc:wer ted endure far 7ore damage iron eazh :ther th'.n the"

could accept from third powers.(
24 )

'Although independent emplo-ment is highly unlikely, Britain's

nuclear forces must be procured with an eye to such use; that is the

raison d'etre of the force, British officials apparently have believed

that destruction of Moscow and ten other cities is unacceptable to the

discussed in Annex 1 to .ppendix D, their penetration capabilities will
be much less certain than those of SLBMs. A nation with a small single-
element retaliatory force would want the least uncertainty in this cri-
tical force characteristic. Since an SLB'1 force with a hign penetration

an uncertain one, there is little basis, if any, ujr the British to ' -

procure SLC::s insteac of SLBXs for their indupenzan: sra:eic ce:=r-
rent :orce.
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Soviet Union. There is no way to assess the validity of this b~lief.

a pra:zt:al matter, t't level of danage will probably guide futur,.

procure-ent, if only because of budget constraints. Judgments about

this are ultimately instinctual. All one can ask is: Assuming it was

once sufticient, is it any longer sufficient?

i On% line of reasoning holds that as the correlation of forces

shifts in Soviet favor, damage requirements for Britain's minimum de-

terrence mission must rise correspondingly. However, it is not imme-

diately apparent what the growth of Soviet military and economic power

has to do with Soviet willingness to endure urban-industrial destruc-

tion. Its military power may give it greater confidence tjiat it can

fight, li..it, and win a war at sub-countervalue lev,.ls. On the other

hand, third power escalation to the countervalue level may actually be

more threatening in the future because the Soviets will have more to

in.. it could drive a conflict from a level where the Soviet Union

A t be able to win a great deal relatively cheaply to a level where

"winning" will be uncertain and very risky. Thus, third power nuclear

fcrces will continue to pose serious problems to the Soviet tion.

And current damage requirements will probably be suff4tienr for the

foreseeable future.

SPOLARIS REPLACEMENT OPTIONS

The range of strategic nuclear force options available to the

United Kingdom in the years ahead is very limited. The overwhelming

importance of prelaunch survivability to the efficacy of a small,

second-strike deterrent force essentially limits the launch platform

to the nuclear-powered submarine. A recently published British study

argues that the submarine and SLBMs or SLCMs are the only realistic

mThe level and kind of damage that would be threatened and the

charavc~lTstics to be sought in Polaris' replacement should probably
reflect the existence of other nuclear threats to the Soviet U'nion.
Britain cannot realistically presuppose that U.S. forces simply do not
exist. In any imaginable situation in which nuclear weapons are em-
ployed in Europe, U.S. forces would probably be involved from the be-
ginning. However, employment options that take this possibility into
account are simply too scenario-dependent and speculative to be ustful
in guiding force procurement decisions.
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options for British strategic force modernization.(25) These conclu-

sions were seconded by a select, highly secret Cabinet subcommittee,

which met in 1978 to examine nuclear force modernization issues. Con-

cerned British officials also agreed that the current practice of re-

lying, even for brief periods, on only one SSBN at sea, was very im-

prudent. British experience with the current SSBN force suggests that

at least five submarines are needed to insu.re the constant presence

of two SSBNs at sea.

U Four SLB's are potentially available for British procurement:

the U.S. Poseidon C-3, Trident I(C-4), and Trident II; and the French M-4.

A nationally produced SLBM is another possibility. On pure cost-effec-

tiveness grounds, U.S. SLBMs probably will be preferable. And the

French '1-4 might prove a cheaper option than a nationally produced SLB!.

(!he United Kingdom has very little experience in solid-fuel ballistic

missile technology and none in SLB'M manufacture.) Given this cost-

effectiveness ranking, two political questions must be addressed: (1)

Are these systems likely to be available for British procurement? (2)

Are there political incentives of sufficient magnitude to warrant 
a'

choice on other grounds? /
U Detailed discussion of the complex of interests renresented in

Anglo-American nuclear cooperation is beyond the scope of this appen-

I -A. However, in view of the signifiza-:2 of the 2-[.ear' "spIa re-

lationship" between the United States and the United Kingdom in Anglo-

American and U.S.-European relations, it is highly likely that the

.,i:ed States will continue to assist British nuclear weapons programs

in the future. German observers, Fcr xample, v: uld prbabl:. sce a

U.S. decision to sever this relationship as a "betrayal" of Britain

and a matter of the gravest concern in NATO. Thus, it has been argued

in Britain that, regardless of the ambiguities surrounding the SALT 11

noncircumvention clause, SALT, if anything, increases the chances for

'.S. assistance to Britain.

M Similarly, France has every incentive to make the M-4 SLBM

available for British procurement, if only to permit R&D amortization over

A discussion of this clause is included in Annex 3 to .ppc:dix D.
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!on-r production runs. At tnis level$ cooperation with Britain would

be econoz.ically and politically advantageous without compromising

Frvnc!. C:ctrinal independence. Some discussions of this possibility

have occurred between London and Paris, which suggests that France

would welcome a British procurement bid.

'Assuming the availability of U.S. systems, are there politi-

cal reasons for British procurement of less-cost-effective French or

nariona] SLBMs? Many British academics and politicians would argue

tr.a Brigin sh-ouId demonstrate its European credentials by coopera-

tic.- with the United States. On the other hand, it is argued that any

;Kii:Xal csts resultinT frcm P-.itish pr. c.urement of Arerican systers

uould be mininal and would be far outweighed by both the cost-effective-

ness of such systems and the political benefits accompanying continued

Anglo-American cooperation. French and German officials tend to agree

with this view. They desire that'Britain retain operationally indepen-

dent strategic nuclear weapons, regardless of the ultimate source of

British delivery vehicles. In view of these distinct economic and

political incentives, Britain again is likely to procure strategic nu-

clear-delivery veh
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VULCAN REPLACEMENT OPTIONS FOR LONG-RANGE THEATER NUCLEAR

STRIKE CAPABILITIES

UAfter over 20 years in service, the RAF's Vulcan medium bomb-
ers will be 4ithdrawn in the early 1980s. Largely as a consequence

ci increasing NATO interest in long-range iNF modernization, the British

are considering various means of retaining a capability to strike mili-

tary targets in the Soviet Union from the United Kingdom after Vulcan

leaves service. Of current options, cruise missiles are the 4ost at-
+

tractive.

Britain will in all likelihood ccide to ..I:.R its new SL&Bs.
Both t- ical and political incentives underlie this assumption. Given
the enormous costs of an SSBN/SLBX force, there is a natural inclinatio"
to "load up" t-e :issile's front end as nuch as possible. '$,re ipmor-
tantly, MIRVing provides more efficient target coverage, greater target-

enwIDS Tornado will be unable to reach the USSR from the

United -7 don without aerial refueling. As shriUM in Fig. D.i and :a'e
D.3 in Appendix D, the Pershing II ?!M uith its current payload c¢nnct
reach many targets in the -estern USSR. And a new medium bomber would
be prohibitively expensive.



Fcr some tine, At.CM: appeared to be Britain's preferred op-

tion. In the High Level Group. the British have stressed that long-

range TNF modernization should be "evolutionary" in order to minimize
possible adverse political reactions from floscow and NATO publics.

ALCMs on Tornados would be "evolutionary" because the Tornados will be

nuclear-capable in any event. Each could carry 2 ALC1s. However, If

the RAF is interested in retaining a dedicated theater nuLIear-strike

capability with the Tornado, it will seriously degrade its future con-

ventional attack capabilities. Tornado does not appear to be cost-

effective as a dedicated ALCYN carrier.



The British are also interested in a GLCH system, even if it

would be somewhat more expensive than ALCM on dedicated Buccaneers or

Tornados. GLCMs can also be considered as "evolutionary," since they

could'be located on air bases in peacetime just like the DCA they mav

replace. Furthermore, they might be more survivible than ALCMs be-

cause they can be dispersed widely on warning. Tn any case, the British

do not feel constrained in their choice by U.S. or NATO decisions. The

general principle of a mix of long-range TNFs has been accepted by the

High Level Group.

3 EFFECTS OF BRITISH PROGR.A ON NATO LONG-ANGE TNF MODEMIZATION

: AZ3 is currently consileriag the deplo:.ment of new, lcng-range

TNFs. It is responding to a variety of political and military concerns.

A main one is the deployment of the SS-20, which affords the Soviet

Union more discriminating theater nuclear-strike options while rein-

forcing its "Eurostrategic" advantage. Moreover, NATO's tolerance for

theater nuclear disparities has declined in direct relation to :he ad-

vent and codification through SALT of superpower parity in central sys-

tems. The emergence of U.S. ICBM vulnerability has exacerbated al.ied

anxiety about the implications of parity for flexible response and de-

terrence in Europe. Existing NATO systems are seen as either techni-

cally obsolescent or politically inappropriate for its needs. U.S.

F-llls and British Vulcans are aging and their ability to penetrate

air defenses and strike targets in the Soviet Union is in doubt. U.S.,

Poseidon SLBMs, while survivable and able to penet-rate Soviet ABM* de-
ferses, appear too closely identified -. ith U.S. central systems to be

suitable for either escalatory or retaliatory theater missions. Britisi3'

Polaris SLBMs, similarly, are clearly a "Iast resort" national ducerrant

unlikely to be available for NATO use short of 2eneral nuclear war.96



mTo meet these concerns, NATO's High Level Group has moved to-
ward a decision to deploy a limited number (200 to 600) land-based sys-o..

ten.4 in Europe that can reach targets in the Western USSR. Britain's

direct contribution to this force will be the systems it deploys to re-

place its Vulcan medium bombers. Thus, Britain might provide up to one-

third of NATO's new long-range TNF. The total nwnber of new systems to

bt %deployed in Europe will be large enough to provide some meaningful

military capabilities but not so large as to "decouple" U.S. tentral

.-: fr Z - r..Z.; ... dfcna c .. .In this sense, force sizin; will be

ns .. pr-.ri,± on political considerations.

In r:re general terns, Brltlsh nuclear force modernfzation will

hel!t address the enduring military and political problems that have

driven and conditioned NATO's long-range TNF modernization efforts.

Two fundamental issues underlie these efforts. The first is strategic:

iow does NATO prevent Soviet perception of an opportunity to fight,

liiLt, anc win a war at an> ievt iii Europe^ Th1is traditional ATO

problem is newly complicated by the immediate prospect of Soviet supe-
ricritv in virtually all forces that might be employed in a European

conflict. The second issue is p)litlcal: How can the4RG achieve se-

curity without "destabilizing" the politics of the Alliance? The novel

as;c:: cf this problen is that the German Chancellcr evident!y bellP'es

6_.. . nortin fcr " -" l- . I.. rc ..... itary prominnce in

Europe is now perilously small and German policy is consequently more

constricted than ever. Bonn's insistence on broad Alliance participa-

tion in long-range TNF decisions and deployments is an attempt to

address a distinct military threat without either increasing the FRC's

military isolation or upsetting what President Giscard calls the "inner

balance of Europe."

' The M1itary Purposes of Long-Range TNF Modernization

There are essentiall tv¢c nilitary purposes for a modernized

long-range TNF, nuclear deterrence and deliberate escalation.* New



NATO forces would enable SACEUR to respond to a wide range of threats

without using U.S. central systems, the availability of which is be-

coming less certain in the eyes of many Europeans. This even includes

the U.S. SLBMs based in Europe and committed to NATO, as discussed in

Sec. II.

It is generally believed that a "visible" land-based long-

range TNF would enhance nuclear deterrence by providing NATO the capa-

bility and commitment to "respond in kind" to preemptive Soviet theater

nuclear strikes. This is based on an assumption that retaliation

1zninst targets in the USSR is more likely with TNF than with U.S. cen-

tral systems and that such a retaliatory threat is a more credible de-

terrent.

Should the Soviet Union eschew nuclear preemption and trust

in their conventional mi,'., new long-range TNFs are thought to be more

suitable for deliberate escalation for essentially the same reasons.

"a' .Europeans believe that TNFs'are more likely to be used for "signal-

in,g" -. n U. . central systems, even those committed to NATO.

U NATO doctrine assumes that rational Soviet leadenewill at-

tempt, in any war, to limit conflict to some level where war is "win-

nable" and th.e attending damage to the Soviet Union is minimized. As

:,nsequence of Soviet force modernizatrin, NATO y only' be able to

deter the Soviets by manipulating the risk of countervalue warfare. 4
Perhaps only at the countervalue level would Soviet "victory" be

mrnifestly pyrrhic, and only when threatened with the certainty of es-

calation to that level would the Soviets be deterred. Independent nu-

clear forces in Europe provide multiple independent escalatory pro-esses

Pnd thus could substantially enhance deterrence of war in Europe.

' The relevance of Britain's nuclear force modernization efforts

to NATO's nuclear deterrence objectives derives from Britain's dual sta-

tus as a contributor to NATO strategic and theater forzes on the cne. .and

and as a host for U.S. strategic and theater forces on the other. This

confronts the Soviet Union with a difficult choice. If the Soviets



strike against targets on the continent and in the United Kingdom, they

run higher escalation risks and face a greater certainty of response.

The existence of survivable British forces makes retaliation against

targets in the USSR more likely than if Britain simply hosted U.S.

forces. On the other hand, if the Soviets strike only against targets

on the Continent, U.S. and British forces based in the United Kingdom

will survive. This compels the Soviets to choose between incurring

higher escalatory risks or reduding military effectiveness.

'The Politics of Long-Range TNI Modernization

By directly contributing to NATO's long-range TNF moderniza-

tion with ALC1s or GLCMs, Britain will also be helping the FRG to achieve

its national security objectives without undermining Alliance cohesion.

British (and French) nuclear modernization will increase the efficacy

of Europeafi!strategic forces as surp-emenrar:, nuclear guarantees of

the FRG and for this reason, zhese modernization efforts are strongly

supported in Bonn. German officials appreciate the fact that multiple

nuclear decisionmaking centers seriously.complicate'Soviet calculations.

Indeed, this appreciation, or more precisely, the potential effects

that a British decision nct to modernize would have on the possibility

that the FRG would develop its own nuclear force in the years ahead,

has been an important argument amohg British officials for replacing

the Polaris fleet.
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The British have also eased German concerns -bout the military

isolation and political prominence attending a "singular" German posi-

tion as a base for NATO's long-range TNFs by agreeing to accept new

..S. !cng-ramge T.,Fs in the United Kingdom. This is a necessary but

not a sufficient condition for FRG basing of U.S. systems--Defense

Minister Apel told the NATO Nuclear Planning Group that another non-

,uoiear we pons state must also accept U.S. long-range TNFs. Had the

British refused to accept new U.S. systems for whatever reason, basing

in Germany would have been politically impossible. Insofar as the

maintenance of independent B~itish nuclear forces is a permissive Wn-

dition for U.S. bases in the United Kingdom, 6ricizn n..o ear iore= mod-

ernization directly contributes to the resolution of the political dif-

ficulties attending long-range T;7 deployments by NATO.

U Finally, and perhaps most important, modernization of British

strategic anc theater nuclear iorces ensures continued British prominence

in NATO and Europe as a whole. In the absence of British nuclear weap-

ons, it is difficult to see how the Anglo-German-American trilaterA& T.

ism that has prevailed in NATO affairs in recent years could long endure.
...... "- "ie-" in Eur=e is re-22'.'e t: th2t Cf Britain and Frnnce.

Nuclear force modernization will help Britain retain her status as a

major European power and a co-equal with the FRG within NATO, at least

masking the emergence of a "Bonn-Washington axis" within the Alliance.

Thus, by modernizing her forces, Britain not only addresses German se-

ci n. a but a.so zini iz s c1.e pii:ia ia;: .. se

initi'atives.



U Appendix D

AN ASSESSMENT LF LONG-RANGE TNF MODERNIZATION OPTIONS

U The following "requirements" for use in the selection of a

new long-range TNF have evolved from recent NATO and DoD studies: pre-

launch survivability (PLS), defense penetration, low cost, long range,

land basing, quick reaction, and selective employment. Furthermore,

it is desired that the force development be evolutionary, that its de-

ployment and operation e-,able widespread Alliance participation, and

that its characteristics not be constrained by SALT II. The abi'Ity
of each system described in Appendix A to provide these desired capa-
bilities is assessed in this appendix.

...e Purpcses of this assessment are tc (1) discuss the rel-

evance of these desired force characteristics, (2) indicate which.

systems would not or might not have each characteristic, and (3) by a

process of elimination, suggest the kinds of systems most suitable for

long-range TNF modernization. No attempt is made to determine an op-

timal or most cost-effective system, as was done recently in the

:~rs':&:.~ fl ~E~ 9 etien'ess ur~~sis. (9

U The annexes to this appendix provide expanded discussions

of defense penetration, ground-mobile system costs, and possible arms

control constraints.

DPRELAUNCH SURVIVABILITY
Prelaunch survivability is probably the most critical charac-

teristic of a new qystem. Enough of the system must be able to sur-

vive conventional or n,.clear attacks at war outbreak and thereafter

for an extended period of time to provide the desired second-strike

cajabilities.
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The systems described in Appendix A achieve survivability in

different ways. The fixed, silo-based missiles are hardened and pro-

liferated. However, as Soviet missile CEPs'decrease and the number of

RVs increase, as is expected to occur in the future, feasible levels

of hardness and proliferation will not suffice. Ground- and air-mobile

missiles achieve survivability by dispersal, movement, and concealment.

However, it is probably not politically or economically feasible for

them to operate in this mode in peacetime; thus, they will be very vul-

nerable to surprise, no-warning nuclear attacks on their home bases.

Where ground-mobile missiles can be hardened against conventional at-

tacks on their home bases, air-mobile missiles (on large carrier aii-

craft) would have to be dispersed rapidly at war outbreak to escape

conventional attacks. Dual-capable aircraft will be sheltered on their

MOBs when they are not on conventional missions, which is at least 75

percent of the time; however, these shel- s provide no protection

against nuclear attacks and only some protection against conventional

attacks. Thus, many DCA could be destroyed on their MOBs in the early

days of a conventional war, and all could be destroyed in nuclear ail-,'

tacks. Submarines achieve survivability by concealment under water..

Thus, all submarine-launched missiles at sea would-have a very high PLS.

On the otaer hand, surface ships would be very vulnerable to nuclear

attacks at sea as well as in port. They might survive if they are

outside of the theater at war outbreak, i.e., in a port in the CONUS

or at sea in the West Atlantic,. The PLS of each system has been as-

sessed in Appendix E for conventional and nuclear attacks at war out-

break and thereafter. D-days on M-day, M+3, and M*l0 have been con-

sidered to reflect the effects of dispersal and mobilization before

war outbreak. Table D.1 summarizes the results of these assessments

for several illustrative systems.
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During a conventional war, attacks against surface ships, DCA.

and ground- and air-mobile missiles could destroy some of these forces.

Survivability over an extended period of time will depend on the out-

comes of the other land, sea, and air battles that will be fought. If

NATO can avoid heavy early losses and can stop Pact advances, it should

be able to maintain the security of its rear, whe~re most of these f.omes

will be located. On the other hand, if Pact ground forces bpeak through
NATO's forward defenses and its air forces gain control of NATO air-

space, extended survivability is questi-aable.

_ In summary, if high-confidence PLS is required in all con-

tingencies and against excursion threats, submarine-launched missiles

would be the only choico.- If this requirement is qualified and it is

assumed that some NATO mobilization and force movements wouid occur

before war outbreak, i.e., that NATO would observe and act on the

earliest indications that the Pact was preparing for war, then a

ground-mobile system would also be acceptable. However, its enduring

survivability after war outbreak will depend critically on its ability

to remain concealeO, secure. and operational in its deployment area.

U DEFENSE PENETRATION
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tis conclusion is based or, a survey of the results or re-!

cent studies by DoD agencies and contractors that deal with future

cffensi;ve and defensive systems and technologies. This survey is pre-

sented in Annex 1 to this appendix.

i COSTS

U Long-range TNF modernization will be a multi-billion-dollar

program. Some cost estimates are included here to give a rough indi-

cation of the possible magnitude of the costs and to show how costs

couid vary with basing and type of miss:;'e.

Table D.2 gives estimates of the life cycle cost (RDT&E, pro-

curement, and 10 years or operations and support) for 8 systems, each

with 450 UE, single-weapon missiles. This force size is in the middle

of the range that has been considered in recent High Level Group studies.

' Sea-Launched Cruise Missile

Ground-Mobile Systems

No original cost estimates have been developed in this study.
The estimates included are based primarily-on those in Refs. 10, 29, 30,,
and 31. Some adjustments have been made to re'.'e av arn: inccnsls-
tencies.
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U Table D.2

U LIFE CYCLE COST ESTIMAiES OF LONG-RANGE TNF SYSTEMSa

(In billions of FY 79 dollars)

SPershing II cost estimates appear to be the most realistic
because o the Pershing Ia operational experience and the status of
the program, especially in contrast to the U.S. Air Force ?B1 program,
which has not yet reached DSARC I.

10-
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Fixed- M's

A io-based ?,RBM sys-tem is estimated to-cost less-than a

ground-mobile system, Its operations and support costs would -be lower

because about half-as many crewmembers would-be needed. But its con-

struction-costs would-be higher because-of the silos.

' Air-MobileSstm

RANG E

All of the systems considered can reach the %'asern USSR from

possible -launch areas in Europ-.- Figure-D.-l shows the coverage-of the

/n~
____ ~ CX) ~~(z7



Western USSR possible with the 1800- and 2500-km-range missiles launched

from* the FRG (Ramstein Air Base) the United Kingdom -(London), and 2500-'

km-range missiles launched from the middle of the Mediterranean and

North Seas. The 1800-k.-range missile coverage from the FRG and United

Kingdcm is that of the Pershing II. The 2500-km-range missile coverage

is that of an ALCM, ASBM, GLCM, SLCM, -or Air Force MRBM. Air- or sea-

launched missiles provide the greatest coverage; Pershing II from the

-United Kingdom provides -the least.

LAND BASING

I The desire for a land-based system results more from several

problems that the allies perceive with sea-oased systems than from any

strong advantages of land-based systems. (In fact, the allies seem

willing to accept reduced survivability, greater risks of collateral

damage, and higher costs to obtain a land-based sys-tem.) The problems

I Although a 2500-km-range missile launched from the FRG can
reach a large fraction of these targets, its coverage oi the naval fa-- "xAS
cilities in the Murmansk area appears marginal, at least from the rough
drawing in Fig. D.I. Exact missile range a:al:ses are neede :o detar-
mine if these targets can be reached from the FRG with 0LC.s and.B.as.
If they cannot, intercontinental forces, including ALC!s, would have to, ,)

aa used acainst these targers, :r a :te r r .: " :-:
an SLCX.
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MTable D. 3

TARGET COVERAGE IN THE -WESTER-N USSR



with' sea-based systems deal with (1) their association with central

strategic systems and general nuclear war, (2) their C3 limitations,

and (3) the high cost of a dedicated force. The main advantages of a

land-based s.-stem are that it would be (1) a stronger deterrent of

Soviet attacks on NATO territory, (2) more capable of selective use,

and (3) a more visible "counter" to the SS-20.

SProblems with Sea-Based-Systems

NATO already has a substantial theater-based SLBM force that

has adequate PLS and a large number of independently targetable weapons.

However, as discussed in the body of this report, other features of

this force are largely responsible for the current interest in long-

range TNF modernization. Thus, the possible commitment of more SLBMs

"o SnCEUR is not even considered. And SLCMs on SSNs are not thought

to be sufficiently differpnt to be acceptable for these and; other rea-

sons, as discussed -below.

zI

Finally, to assure the availability of sea-based-missiles

for selective use, a dedicated fleet of ships or submarines would have'

to be procured. This option would be prohibitively'expensive.

Advantages of Land-Based Systems

One of the main objectives of long-range TNF modernization

is to enhance the deterrence of limited nuclear attacks against militar':
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targets on 'NATO territory. For this, it is believed that a land-based

svser. tha: can be used selectively will be a stronger deterrent than

an additional increment of Sea-based missilbs. The land-based system

would be a more evident link to the European theater and its use would

thus be more credible. The relative ease of communication with a land-

based system is also an important advantage.

U Another objective of long-range TNF modernization is to provide

a svmbolic "counter" to the SS-20. For this, it is believed that a land-

based system will be better simoly because the SS-20 is land based.

At present, NATO has only the 18 French IRBMs to oppose the Soviet

IR/MRBX force in this part of the TNF balance. A land-based"missile

f.rce would substantially reduce this asymmetry.

It is important to note that in giving more weight to these

advantages of land-based systems than to the problems with sea-based

systems, most o wiich have technical and operational solutions, the

allies seer w !]inc to fore: the least expensive option for long-range

TNF modernization, i.e., SLCMs on nondedicated SSNs-or surface ships.
3

There is no fundamental reason why C equipment and operatiohl pro-

cedures cannot be designed for sea-based systems to eiable them to be

retargeted and used selectively in limited responses. The fact that

current systems have C3 limitations need not exist in the future with

new or modified systems. As the actual and opportunity costs of land-

based systems become more apparent, a reassessment of this position may

be warranted. And if there is to be a mix of systems, sea-based sys-

tems certainly should not be excluded from consideration.

~ QUICK REACTION

The desire for quick reaction capabilities tends to exclude

cruise missiles because of their flight times and sea-based systems because
3

of their C limitaticas. Once a decision to attack-a target has been-made,

a fast-reacting system is preferred, all other things being equal. How-

ever, the difference in flight times between cruise and ballistic mis-

siles may not be significant in most situations in which long-range TNFs

might actually be used, i.e., in responses against fixed targets, yhen
3

the expected delays in decisionmaking, targeting, and C are taken into
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account, and in attacks against movable targets when the uncertainties

and delays in target acquisition are also included. And as discussed

previously with respect to the advantages of nd-based systems, the

C3 limitati'ns of current sea-based systems not exist.

UThe one situation in which quick reaction would be critical
is a preemptive attack at war outbreak against ta7:gets on alert that

might escape or be fired on tactical warning, e.g., aircraft and mobile

missiles on bases in the USSR. However, it seems unlikely that NATO

would ever launch such an attack.

SOn balance, while land-based ballistic missiles would be
preferred because of their potential for quick reaction, other systems

should not be excluded because their reaction times might not be as

fast. Nor should the use of reload missiles with ground-mobile systems

be excluded. P.usable launchers and reload missiles can provide sub-

stantial additional firepower at very low incremental costs.

SFLECTIAVE EMPLOYMENT

* ---Another such-situation would be during-attacks againstQK
ground rce units on the battlefield. It is assumed that other TNFs ] V)
would be used for these-attacks.
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The desired capability for quick, effective, and efficient at-

tacks tends to exclude cruise missiles because of their flight times and

un:rtlai penetration probabilities, and sea-based systems because of
3

their C limitations, availability uncertainties, and attack-size in-

flexibility. However, as suggested before, it should be possible to

deal with these limitations and uncertainties. They should not be

viewed as bars to the selective employment of cruise missiles and sea-

based systems.

3 EVOLUTIONARY DEVELOPMENT

,Th allies d-s4c t a nc ..stem bc an exte-

sion of an existing system so that its development and deployment will

attract as little attention as possible. This is because the allies

believe that long-ranpe TNF modernization will be a very sensitive and

potentially divisive domestic political issue, especially with the

Soviets pressuring their governments and arousing their publics to

oppose NATO's plans for long-range TNF modernization.

All of the long-range TNF modernization options can be consid-

ered evolutionary in some sense. Silo-based MRBMs O6n air bases and air-

mobile/ground-launch systems would diffr- most from existing systems,

Athcug , both would be locatcd on air bases like DCA, they would Ltilize

i.;-rane missiles as delivery 2.icies instead of aircraft and have

different modes of operation. Ground-mobile MRBs and ASMs on DCA

would differ least from existing systems. Pershing 1I is basically a

longer-range version of Pershing IP and it would be based and operated

in the same way. However, the fact that it can reach the USSR where

the Pershing Ia cannot is an enormous difference. -;ne sOgeza wi

certanty. see it that w, ASMs would simply increase the range and-

weapon delivery probability of a DCA. The other systems involve a change

in delivery vehicle. SLCMs on surface ships can be said to evolve from

DCA on carriers, SLCXS on SSEs from S. 's"- cn SSB:s, and ASB.S and ALCs

on carrier aircraft from DCA with gravity bombs.

U Because ag new nuclear s~stem in Europe is likely to arouse

great public and Soviet opposition, the desire for evolutionary.,erelopment
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cannot be considered as realistic. Nonetheless, for political reasons

it would be preferred if the new system could: (1) be located on exist-

ing military installations that have nuclear storage sites, (2) be op-

erated in peacetime with minimal contact with the public (this is one

reason why intermittent peacetime movements of ground- and air-mobile

systems are not being considered), and (3) be operated by organizations

that currently have similar nuclear systems. These political criteria

would exclude: (a) silo-based MRBMs because none of the allies except

France has an organization that operates similar systems and U.S. mili-

tary installations are not large enough for the deployment of enough

silos, (b) SLCMs on other than U.S. or British ships because none of

the allies except France has naval nuclear capabilities, and (c) ASBM

and air-mobile/ground-launch systems if the carrier aircraft cannot be

based on existing MOBs.

ALLIANCE PARTICIPATION

As discussed in the body of this report, it is critical that

the nc, long-range TNF not be based and operated-solely in the-FRG--q&

Unanimous Alliance approval and public support for the systm and wide

Alliance participation in producing, maintaining, and supplying the

sys.em will not suffice.

A member of the Alliance can participate in the basing or

operation of a system in one or more of the following ways:

1. Permit a U.S. base for the system on its territory, as

ex:ists for the-U.S. Army'Pershing Ia units in the FRG.

2. (U) Permit a U.S. element of the system to be located on one

of its national bases, as USAFE units exist on RAF bases in

the United Kingdom.

3. 3 Operate an element of the system under a POC wherein the

United States xetains control of the nuclear weapons, as exists

for the German Air Force Pershing Ia units in the FRG.

4. Agree to share a national base with-a U.S. element of the

system after mobilization, i.e., have one or more COBs as exist

for U.S. aircraft augmentation squadrons in 8 NATO nations.
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5. S Agree to share a national base with a U.S. element of the

system during peacetime, i.e., have one or more forward operat-

ing locations as exist for U.S. A-10 aircraft on 3 COBs in the

FRG.

6. 3 Agree to allow a U.S. or other national element of the

system -to exercise on its territory in peacetime and to deploy

or disperse on its territory after mobilization. Some equip-

ment and supplies for the system might be prepositioned on its

territory to support euntingency deployments.

.- z" suggsts a wide variety of ways to attain alliance

participation, the actual possibilities are very limited, except if

AS'Ls were to be added to the existing DCA.

WFirst of all, only -one system seems to be excluded on the
basis of this "requirement"--the fixed, silo-based missile. No nation

seems willing to-have silos on its territory, even if the system would

be relatively inexpensive and possibly survivable. The image .f., its

territorv being a'sponge for Soviet RVs" and the system being "vul-

nerable like !inuteman" is indelible. Furthermore, the possibility

of overrun by Pact ground -forces would make- silo .3cations in the ERG

and BENELUX countries too risky.
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With an air-mobile system, rear-area-deployments are necessary

in both peacetime and wartime for survivability reasons. This tends to

limit both basing and dispersal to the United Kingdom and Italy.

U CONSTRAINTS IN SAL! I

V As discussed i Annex 3 to this appendix, the Protocol to the

SALT II Treaty prohibits i deploymert- of long-range GLC1s, SLCMs, and

..B"s before 31 December 19b- .t the development and -flight test-

ing of GLC}s and SLCMs. However, plans to deploy these systems after

the Protocol expires can be expected to be strenu6usly opposed -by the,-

Soviets and arms control advocates. Thus, these systems maybe con-

strained in the future by pressures to "extend" the Protoqol.

The body uf the Treaty deals with long-range ALCs and ASB1s

in that any deployment by the United States would be counted in the

allowable total of U.S. strategic systems and any provision of these

missiles to the allies would raise questions of circumvention. Thus,

the inclusion of ALOMs and ASB's in SALT II would seem to remove them

from consideration in long-range TNF modernization.

UThere are no constraints on IRBMs or MRBMs in SALT II. How-

ever, NATO did include 36 Pershing Ia SRBM launchers in its MPFg Option

III of 12 December 1975. The possible effects of this proposal, which

has not been withdrawn, are also discussed in Annex 3.

SSUNMARY

W Table D.4 summarizes the system capability assessments pre-

sented in this appendix. For each system it indicates which desired

characteristics (a) are unlik-.y t or cannot be met, (b) are uncert2;.
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to be met, and (c) can probably or certainly be met. It 6hoLY. t :o

as n satia , uZZ -th reqqu.r :tz. ThiL means that some of the

requirements should be qualified or that a mix of systems might be

needed.

U One requirement that has been dropped by the High Level Croup

is that of PLS in the worst case of a surprise, "out of the blue" nuclear

attack. This seems quite reasonable and realistic in view of the domi-

nance of political factors in the rationale for long-range TNF modern-

ization and the following other reasons: (1) The SLBMs at sea and

other U.S. strategic forces armed with over 10,000 nuclear weapons

will still survive--what difference will a few hundred more weaDons

make? (2) It is not economically or politically feasible t- deploy a

land-based system that can survive such an attack. (3) Such an attack

is probably the least likely. (4) All the other requirements can be

satisfied by a ground-mobile GLCM or 1RBM1 system, which would provide

the desired visible "counter" to the SS-20 at a relatively low cost.

Furthermore, all the requirements can be satisfied by a -ix of new

grouna-mobile missiles and the current Europe-based SLBM force.

Each of the other long-range TNF options fails toAatisfy one

or more of the other requirements. The fixed, silo-based MRBMs would

not be accepted by the allies on their territory. The SLCMs are not

land-based, and if deployed on ships, could not survive nKuclear attacks.

The ASBM and ALCM systems would be considered as central strategic

sys.-ms under SALT II unless developed and deployed independently by

the allies. Air-mobile/ground-launch systems would probably be too

expensive. And DCA with short-range ASMs would not survive nuclear

attacks or have a high probability of penetrating future air defenses.
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U Annex 1 to Appendix D

' DEFENSE PENETRATION

This annex deals with sone of the key issues bearing on de-

fense penetration by future NATO long-range TNFs, which include ballis-

tic missiles, cruise missiles, and DCA. This assessment is based on a-

survey of recent studies by DoD agencies and contractors that deal with

weapon technology, defense penetration, and intelligence projections of

Warsaw Pact capabilities-in the 1985-95 time period.

-None of there studies examine all aspects of a war in Europe
that " It defense penetration. Nor are the study results in full
accord. Divergent results are largely traceable to different assump-
tions about future-technology, system performance, force levels, con-
flict type and duration, and offense-defense tactics such as barrier
defense, wide-area defense, point defense, penetration aids, mixed
forces, and defense suppression. While exotic or futuristic systems
like high-power lasers and particle beam weapons are noted in some of
the studies, they are not expected to be developed by the late 19804,.



ABM PENETRATION

SPenetration of possible future Soviet ATB14 and "strategic"

or homeland ABM systems is reviewed in this subsection.

ATBM Ca abieities
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3Annex 2 to Appendix D
COSTS OF GROUND-NOBiLE GLCM AND MRBI SYSTEMS

W A simple, generic cost model of single-warhead ground-mobile

MRBM and GLCM systems is developed in this annex. The model enables

rough cost comparisons between these systems for a given number of mis-

siles and common assumptions of security manning and field endurance.

Differenzes in life c,.cle cost are shotn to depend primarily on the

number of missiles per TEL and on sunk RDT&E costs. All manning and

cost data are obtained from recent contractor studiez, Re's. 12, 29,

31, and 43.

U MANNING AND VEHICLES

UTable D.6 presents a summary of manning and vehicle estimates
iou PerihlritiI and a number of GLC% and ,RBi ....forces. Since these sys-

tems are variants of the same generic basing mode, their manning re-

quirements should be functionally similar. The differences are mainly

due to the number of TELs and the concepts of oleratiehs, field endur-

ance, and securty. To illustrate this, total n anning and manning per

TEL are shown separately for security and nonsec rity functions.

Security manning ranges from 10 to I-3 crewmembers per TEL for

all systems. This suggests common assumptions about security manning

requirements. There are also one or two security vehicles per TEL.

_ Nonsecurity manning ranges from 10 to 14 crewmembers-per TEL for

Air Forbe systems to about 33 crewmembers per TEL for the Army systems.

U Nonsecurity manning per TEL for Pershing II and GLCM (Air

Force) is shown by spccific function in the following table.

Functior -Pershing II (GLCM (Air Force)

Missile Launch 3 5.7 2.0
Operations/Hq/C 14.2 1.3
Maintenance/Support 12.6 10.7

Total 32.5 14.0

The other Air Force Systems are the GLCH-common MPBMs and the AutcTEL
MRBM designs in Refs. 11, 12, 13, and 43. They are McDonnell Douglas
(lZ) or General Dynamics (GD) designs.
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I Table D.6

= MANNING AND VEHICLE SUMMARY FOR MOBILE MISSILE SYSTEMS

The number of-nonsecurity vehicles ranges -from 2 to 3 per TEL for Air

Force systems to about 10 per TEL for Army systems. These differences

exist primarily because the Army systems are designed for 30-day field-

endurance independent of an MOB, whereas the Air Force systems must

receive support from their MOBs every 3 days.

SYSTEM COST MODEL

U ' Table D.7 gives the R&D, investment, operations and support

(O&S), and total life cycle cost of each system listed in Table D.6.

The cost breakdowns reported in the references differ greatly in details

shown and in structures used. In most cases, however, the investment and

O&S costs are developed with reference to the cost of the hardware pro-

cured and the direct cost of the military personnel. Many other costs

elements appear to be fixed percentages of. the above two costs. For en-

tirely new systems, i.e., those other than Pershing II, an analysis of

available cost data indicates the following approximate relationships:
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U Table D.7

ELENENTS AND LIFE CYCLE COSTS OF MOBILE MISSILE SYSTEMS

(In millions of FY 79 dollars)

Investment A I.4H + 0.1M

10 years ,,S O.-5H + 1.3M-

where H is the direct cost of hardware (missiles, TELs, LCVs, GSE, etc.),

and M is the dirert cost of manning (pay and allowances). The cost of

military construction and site activation would be a separate item.

%Cost of Manning

Available data on the costs of manning (M) are presented in

Table D.8. The average cost per crewmember is about $140,000 for 10

years.

Cost of Hardware

I The rather fragmentary available data on the cost of hardware

(H) are shown in Table D.9.

Missile costs are estmate'd to be about $900,000 per GLCMK

and $700,000 per Air Force MRBM in UE quantities of 400 to 500.
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* Table D.8

W COST OF MANNING MOBILE.MISSILE SYSTEMS

(In millions of FY 79 dollars)

10-Year Manning Cost, M

System Crew Size (Cost per Crewmember)

GLCM

GLC'M (Army) 3906 540 (0.14)

Pershing II1 I 3790 480 (0.13)

GLCM-Common (D) I 4234 560 (0.13)
AutoTEL (MD) 5856 830 (0.14)

U Table D.9

COST OF HARDWARE FOR MOBILE MISSILE SYSTEMS

(In millions of FY 79 dollars)

U There is a wide variation in TEL and LCV cost estimates for

tne GLCM, and GLCM-comnon systems, the reason for which is not known.

MIid-range values will be assumed for this cost model--$600,000 per TEL".,

and S2,000,000 per LCV. Other hardware and GSE costs, usually reported
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as nonrecurring investment, will be assumed to be about 10 percent of

the cost of the itemized equipment, i.e., the missiles, TELs, LCVs,

a---su;.*rt vehicles.

U Cost of Military Construction

M The cost of military construction and site activation, while

not defined in detail in the reference reports, is assumed to refer to

the cost of MOB facilities. The available cost data are shown in Table

D.1O. A cost of $35 million per MOB is assumed for this cost model.

Table D.10

COST OF MILITARY CONSTRUCTION AND
- SITE ACTIVATION

(In millions of FY 79 dollars)

I Number -Total Cost
S s te!' Iof MOBs (Cost per MOB)

GLCY

GLCM (Air Force) 3 3 I 54 (18)

I 'I
GLCM-Common (MD) 3 a 93 (31)

AutoTEL (MD) 192 (64)
GLCM-Common (GD)1 3 105 (35)

aplus an unspecified number of
mini-MOBs.

UILLUSTRATIVE SYSTEM COSTING
To illustrate the use of the cost model developed in the pre-

ceding subsection, the costs of GLCM and MRBM systems with 450 missiles

deployed on 3 MOBs are estimated below. The MRBM system is an Air

Force type with GLCIM-common TELs, LCVs, and GSE. Both systems would

be operated in the same manner.
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Vehicles and Manning

*Using basic system characteristics from Appendix A, the numbers

of operations vehicles in each system are given in the following table:

System TELs LCVs Support

GLCM 112 56 225
1MBM 150 60 300

To operate the system with 3-day field endurance, it is as-

sumed that 20 crewmembers per TEL would be needed. Security forces

would consist of 12 crewmembers and 1 vehicle per TEL. For extended

field endurance of 30 days independent of the MOB, an additional 10

crewmembers and 8 vehicles per TEL would be needed.

Life Cycle Costs

Given -the numbers of crewmembers and vehicles (by type) for

each system function, the direct hardware and manning cost elements, H

and M, can be determined from the unit-cost factors derived in thexe-

ceding subsection. These costs are given in Table D.ll(a). The total

life cycle costs are given in Table D.ll(b). They are obtained from the

equation in the preceding subsection. RDT&E costs are 1 )m Table D.7.

But for the sunk RDT&E costs in the GLCM systems, both systems

would cost about the same. Of the total investment and O&S costs, about

13 percent is for security and another 13 percent is for extended field

endurance.

These life cycle system cost estimates are in fairly close

agreement with those in Table D.7. With adjustments for quantity to 450

UE missiles, extended field endurance to 30 days for the MRBMs and the

GLCM (Air Force), and additional security forces for the GLCM (Army),

the life cycle costs of these systems are given below:

GLCM (Air Force) $2250 million
GLCM (Army) 2460
MRBM (MD) 2760
.RKI (GD) 3280
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Table D. 11

ULIFE CYCLE COST ESTIMATES FOR
GLCM AND MRBM SYSTEMS

(In millions of FY 79 dollars)

Element GLCM MRBM

(,a) Direct Costs

Operations:
Hardware

!Ussiles 405 315
TELs 65 90
LCVs 110 120
Support vehiclesa 10 10
GSE 60 55

Subtotal 650 590b
Manning 315 420

Security:
Hardware (Vehicles, etc.) 5 5

~b
Manning 190 250

ExtenAed Field Endurance:
'.rdware (Vehicles, etc.) 30 40

Manningb 155 210

(b) Life Cycle Costs

RDT&E 80 500
Military construction 105 105

"Operations 940 870
Investment- Security 25 30

Endurance 60 75

Opetations 735 840
O&S Security 250 330

Endurance 215 290

Total 2410 3040

Assumed to be $30,000 per vehicle.

bGLCM manning is 2240 for operations, 1340

for security, and 1120 for extended field en-
durance. MRBM, manning ir 3000 for operations,
1800 for security, and 1500 for extended field
endurance.
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4 In contrast, the life cycle cost of Pershing II with 450 mis-

siles, 245 1FLS, 82 LCVs, and additional security forces is about $4100

million. A Pershing II system is more expensive than Air Force MRBM and

GLCM-systems with the same field endurance and security manning because

it has more TELs and LCVs and its missile weighs abcut 3 times as much as

an Air Force MBM and 5 times as much as a GLCM. However, the cost dif-

ferences may not be as great as estimated here because the Petshing II

estimates are believed to be more realistic than the others. 29 ) The

uncertainty in Pershing II costs is estimated to be about 5 percent,

whereas that of the GLCM is estimated to be about 25 percent. The Air

Force MRBM costs are even more uncertain because they are based on pre-

liminary contr.ctor estimates.

14
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U Annex 3 to Appendix D

ARIS CONTROL AND TNF MODERNIZATION:
THE POTENTIAL FOR CONSTAINTS

* As NATO faces the issue of adding long-range missile systems to

its TNF, it must also face the possibility that its choices in this realm

may be constrained by the positions the United States and it have taken

ongc-inb and past arms control negotiations with the Soviet Union and

its Warsaw Pact allies. Both American and European observers, for ex-
amr71v, have expressed fears that the Protoccl to the 2ALT II Treaty in

some way may hamper NAYO's ability to deploy long-range cruise missiles.

Similar fears have been expressed with reference to restrictions on

Pershing II arising from the MBFR negotiations in Vienna.

U This annex examines the potential for such constraints arising

out oi the SAL! and MbFR negotiations. it focuses on the SALT II Treaty,

the Protocol to that Treaty, and on Option III, the NATO position cur-

rentiy on the MBFR negotiating table. The word "potential" is impor-

tant in this context, for in important cases no firnmcommitment limits

modernization optionp Rather, it is feared that constraints may emerge

through the operation of political forces working to expand current com-

miLmeats or stated positions. Th-6 annex thLs deals not onl with firm

constraints embedded in the language of the agreements, but also with

political factors that ultimately may affect the importance of both SALT

II and MBFR in determining NATO's freedom to choose new long-range TNFs.

A few analysts have argued that, in addition to SALT and MBFR,

the o¢ g Comprehensive Test Ban negotiations may produce constraints
on NATO's freedom to improve or develop new warheads for theater and
other nuclear systems. See, for example, p. 34 of Ref. 45 and pp. 92-
117 of Ref. 46. Although these arguments are valid, they do not apply
to the immediate-deployment issue considered in this annex. Warheads
and warhead designs exist in sufficient numbers to allow deployment of

the systems presently being considered for NATO's long-range TNF, not-
withstanding passage of a test ban. Future improvements on those sys-
tems, however, may be constrained by test ban limits.
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USALT II

iAlthough the Protocol to the SALT II Treaty has been perhaps

the most controversial element with regard to TNF modernization, it is

the Treaty itself that explicitly constrains certain options an contains

the vague noncircumvention clause that could hamper U.S. support for

European initiatives for TNF modernization. This subsection will deal

with the explicit prohibitions of the Treaty and its Protocol, and with

the noncircumvention issue.(47)

UThe Treaty
UThe SALT II Treaty affects two long-range TNF modernization op-

tions: ALCM and ASBM. First, any aircraft carrying ALCMs with ranges

greater than 600 km counts as a heavy bomber under the overall limit on

strategic nuclear delivery vehicles (SNDVs), and also under its subceil-

ing on heavy bombers equipped with cruise missiles and ballistic missiles

equipped with MIRVs. Second, ASBMs with ranges greater than 600 km

count as SNDVs under the overall limitations, and ASBMs equipped with

MIRVs fall under the subceiling on MIRVed missiles.. .

In neither case does the Treaty fully prohibit sugh weapons.

Under its terms, each signatory may have by 1982 a combined total of no

more than 2250 SNDVs. Further, each may have no more than 1320 IMIRVed

missiles of all types, and no more than 820 MIRVed ICBMs. Within these

limits each nation may mix forces as it sees fit, leaving each free to

field ALCMs or AS!s in relatively large numbers if it so desires.

U Current and projected force postures and the timing of the de-

velopment process for these weapons, however, do constrain some U.S. de-

ployment options. A medium-range ASBM would not be ready for deployment

until after the Treaty expires on 31 December 1985, and at present the

United States has no plans to deploy existing ICBMs in an air-launched

mode. The ALCM, on the other hand, will be available in .the early 1980s,

but is likely to be deployed only to the extent that it does not impede

existing and planned deployments of other strategic weaponry. The United

States now plans to have 550 MIRVed ICBMs and 664 MIRVed SLBMs in the

1:id l980s. (4 ) Placing the total of these two forces against the limit

of 1320 on MIRVed missiles and ALCM-equipped heavy bombers suggests that

just over 100 such bombers are likely to be deployed at that time.
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U Thus, the Treaty itself does not directly affect the theater

ASK' opticn, and will not unless the limits of SALT II are extended under

a future SALT agreement. At present only the Protocol has an imediate

effect on ASBX development, as will be described in the next subsection.

(2) Nor does the Treaty directly limit ALCMs. Although heavy bomb-

ers equipped with long-range AL.Cs fall under Treaty limits, nothing in

the Treaty limits the ALCM stockpile. If the CONUS-based bombers and

their missile supply survive, as would most likely be the case in the

event of a nuclear war in Europe, the bombers may be able to reload after

theater missions. Even without reloading, a heavy bomber force of 100

B-52s, each of which would be allowed under the Treaty to carry 20 ALCMs,

would be able to attack about 2000 targets. This r.,presents about the

same target coverage as achieved with the crrent Minuteman force. It

is considerably more than that under discussion in NATO's High Level

Group.

U SALT limitations on ALCM thus are less likely to influence the

weapon's- availability for use in the theater nuclear role than are ques-

tions relating to its military appropriateness for this-role-,40s opposed

to the strategic nuclear role. Current plans are for4 ALCMs to be de-

ployed on B-52s as part of the U.S. srraregic arsenal. Those aircraft

thus will probably remain on their bases in the United States as !hey

have in the past.

UFinally, because U.S. medium-range ASBMs or ALCMs with-range
greater than 600 km deployed on European-based aircraft as an element of

NATO's long-range TNF would be counted as U.S. strategic systems in the

Treaty as discussed above, these options appear to be foreclosed for long-

range TNF modernization.

U The Protocol

U Entering into force with the ratification.of the SALT II

Treaty, the Protocol will expire on December 31, 1981. During this pe-

riod it will affect three long-range TNF options. The flight testing

and deployment of ASBMs with ranges over 600 km will be prohibited. In

addition, the deployment of GLCMs and SLCMs will be limited to missiles

with a range of less than 600 km. Were the Protocol to remain in'force
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as long as the Treaty itself, it would impede seriously NATO's long-
range TNF modernization.

U There is little doubt that the Soviets have insisted on men-

tion-cf these theater systems, and especially the cruise missile, with

a view of extending the Protocol restrictions. As a major U.S. option

for the future, the cruise missile is a system whose deployment the

Soviets have a special interest in curbing. The Soviets have asserted

in private that they fully expect the Protocol to remain in force for

the life of the Treaty. And the Joint Statement of Principles that ac-

companies the Treaty states that future arms control negotiations will

take up, among other things, issues raised in the Protocol. At the very

least, then, the Soviets see the Protocol as setting part of the agenda

for SALT III, in which forum they are likely to work to make pernanent

the Protocol's restrictions on long-range theater systems.

U Aware of Soviet interest in limiting long-range TNFs and anx-

icu s to assure its NATO allies that the ?rotocol should not be construed

as doing so, U.S. officials have sought to make the-Protocol technically

distinct from the rest of the Treaty and-have taken pains-to separate

it from the Treaty in their d4scusnion of SALT II. The ofkfcial U.S.

position on the Protocol states that the United States "has preserved

the option of deploying such systems in the post-Protocol period, if we

da=c-- in consultation with our NATO al1lis that it would be to our ad-

vantage to do so."1t Further, future arms control negotiations that deal

with these systems will also include comparable Soviet systems.

WCritics of the Protocol are less sanguine about its benign ef-

fect. Sce argue that the Protocol's mere existence uill sic, : r tl!t

L Robert Legvold notes on p. 12 in Ref. 48 that while the So-
viet "worries about the magnitude of the American (strategic ef-
fort) . . . she fears more the new twists and turns the United States
will yet give the arms race ... T The cruise missile is such a "twist
and turn."

See p. 12 in Ref. 49 and p. 9 of Ref. 50.

e a Reference 51, p. 17, notes that in consultations with NATO

-.=ns mnisters, Secretary of Defense Harold Brown asserted that "Any
further agreement on shorter-range nuclear systems must include the
SS-22 [sic: SS-201 or the earlier SS-4s and 5s .
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development work on these systems. The "mere fact that some cruise mis-

siles are in a separate category," Henry Kissinger noted recently, "tends

to inhibit their develpment.''(52) And a still more pessimistic Senator

H.-nr," ackser haF stated his oninion that "... it is likely that SALT

II will result in scrapping the development and eventual deployment of

theater-range cruise missiles." Indeed, Senator Jackson also has

expressed incredulity at the idea that !!following a SALT II Treaty that

limits cruise missiles to 600 km, the Alliance will turn around, develop

anc deploy a ballistic missile fleet with substantially greater capabili-

ties." The Protocol, in his view, will unleash forces that virtuall%

wili elininate ,he Alliance's ability to modernize iti long-range TNF.

m A ranre co:7.on and less extrems argument, one that highlights

the pc2itical forces that give content to the concerns expressed by the

Protocol's critics, is that the Protocol will not be easily dropped once

it expires. Richard Burt has summed up these arguments and also pointed

to the forces that give them content. "With cruise missiles limited by

a SALT agreement (whatever its label)-," Burt notes on p. 762 in Ref. 54,

an," effort =z move ahead with their deployment in
the 1980s will be viewed by mp"y--in and out of
government--as a retrogressve step in arms con-
trol. Thus, . . . it may be politically diffi-

cult . for the United S .i1= to sirply plunge
ahead with cruise missile deployment. This would
be particularly true if, as seems likely, the Proto-
col expired in the midst of negotiations on a follow-
on SALT III agreement; in such circumstances a U.S.
cruise missile deployment wculd be viewed and por-
trayed by Moscow (as well as by many arms control
supporters in the United States) as severely dam-
aging the chances of achieving a follow-on agreement.

U NATO will not, of course, "plunge ahead" with long-range TNF

deployments; it is more like!5 to "wade" into the issue. Before missiles

can be made optional in Europe, for example, they must be developed and

produced. Basing arrangements must be made. POCs must be signed by

the United States and those of its NATO allies who might operate the
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new systems while the United States retains control of the nuclear war-

heads. And construction of sites will have to be completed, as will

training of personnel to operate the systems. Some of these decisions al-

read have been made; others will have to be made before the Protocol

expires. Some will produce few political repercussions; others, because

they involve large sums of money or activities that strongly suggest

deployment (such as site construction), will raise the deployment issue

in a way that cannot be aioided despite the fact that missiles are not

actually on the ground in Europe. Though initial deployment may not

occur until 1983 or 1984, political debate over the deployment issue

will probably evolve slowly and with increasing urgency from now-on.

In fact, a minimal commitment by NATO may be needed by the winter of

1979-80 to support consideration 'y the U.S. Congress of appropriations

ai.ed at funding further development of Pershing II, GLCM, and SLCM.

*It is important to-note that such a debate probably would occur

in any case, given the existence of opposition in and out of government

to long-range TNF modernization as an issue apart from the Protocol,,.,The

Protocol itself will affect the nature and (possibly) the outcome of
this debate in ttuo avs. First, it .:ill fccus the debate on specific

decisions related to specific systems; opposing deployment in Europe of

GLC. or SLCM will become synonymous with "extending" the Protocol. Sec-"

ond and more important, it might mobilize groups opposed not to long-

range TNF modernization -er se but to "retrogressive" steps in arms con-

trol. By its very existence, the Protocol thus might expand the base of

political opposition in the United States to deployment of new theater

nuclear systems.

This logic may be applied to Western Europe as well as to the

United States. Although the United States may unilaterally develop new

TNFs, their deployment will require Alliance decisions of some sort and at

the very least decisions by the FRG to allow new long-range systems on its

territory. Although many European leaders have expressed a desire to

see such systems deployed, the political turmoil that surrounded their

consideration of enhanced radiation weapons bears witness to the presence

of strong antipathy in these nations to nuclear weapons as a class, not
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te ren:ion the deployment of new long-range nuclear capabilities on their

sell. Conversely, there exists strong support in Europe for arms con-

trol agreements aimed at limiting these capabilities. While it may

prove difficult for the United States to move ahead with decisions lead-

ing to the deployment of long-range TNFs, it may be much more difficult

for NATO's Western European members to acquiesce in those deployment de-

cisions--or even to collaborate in some of them--when doing so seems to

be (and is portrayed by the Soviets as) a step back from arms control.

UThere are good reasona to believe that it is in Europe, rather

than in the United States, that the Soviets will try to exercise greatest

influence to extend the Protocol's provisions. First, publid controversy

over nuclear issues tends to be more heated there, and governmental

policy consequently more constrained, than in the United States. Second,

the Soviets have already shown a willingness to intervene directly in

European consideration of nuclear issues--recall Chairman Brezhnev's

c7:. letter tc Western European leaders opposing deployment of enhanced

radiation weapons. Finally, over the FRG--which will unquestionably be

the principal national actor in Western Europe's considetati6dzo'f this

issue--Soviet influence extends beyond matters of speo.fic military and

economic importance to broader issues relatino to Ostpolitik and the

FRG's desire for close ties with East Germany.

m Although the neutron bomb issue sparked-protest in the United
Statesl some European countries it provoked massive public outcry.
In The Netherlands, especially, more than a million people (out of a
population of 14 million) signed petitions against the manufacture of
neutron weapons and their deployment with NATO forces. Over 40,000
Dutch marched through Amsterdam in protest over the issue in March
1978. See Refs. 55 and 56.

This became particularly evident during the recent Bundestag
defens eebate, provoked largely by remarks made by a major Social Demo-
cratic Party member, Herbert Wehner, that Soviet weapons in Eastern
Europe were defensive in nature and that arms control, rather than arms
deployments, should be used to create a balance in Europe. See, fbr
example, his remarks in Ref. 57:

It is not in line with the Federal Republic's real
situation to argue for the alleged necessity of
additional weapon systems and thereby incur the
risk that the Federal Republic might be made the
carrier of such weapons, instead of placing the
weight of the alliance on the side of arms limi-
tation and reductions.
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UTo be sure, urging the Protocol's extension is likely to be
only part of a broader Soviet push to prevent deployment of long-range

TNFs, generally. But by the time the Protocol is due to expire it should

be reasonably clear on both sides of the Atlantic whether or not this

broader push is taking its effect. If it is, the United States may wish

to extend the Protocol in order to avoid the embarrassment of facing

later rejection by its NATO allies on the deployment issue.

This raises the issue of how much mischief the Protocol's ex-

tension may raise for NATO as a whole. "I can't imagine a more divisive

situation," Senator Henry Jackson asserted in 1978, "than one in which

the future of arms control could be said (as the Soviets will surely say)

to turn on European acquiescence in making 'temporary' limits perma-

,(53)
nant.' 5  To be sure, the question of long-range TNF modernization is

itself a potentially divisive issue within the Alliance, with or without

the Protocol. Because the Soviets are likely to pose it as the starting

point for another round of arms control talks, however, the Protocol may

give the Soviets an additional meanc by which to forestall NATO's long-

range .NF modernization, and also to create discord within the'AlliIte

as a whole. d

Another possibility, one which has received very little atten-

tion, 1, that the Soviets might move rapidly over the next two years to

develop a long-range GLCM, SLCM, or ASBM. Many who criticize the Protocol

for giving the Soviets unilateral control over the latest U.S. weapons

developments would be forced to reexamine their position if ')y 1981 the

Protocol appeared to be an instrument of bilateral control. In the ex-

treme, the Protocol might even begin to look like a-bargain for the

United States and its allies. It is more likely, however, that the

Soviet Union's evolving cruise missile or ASBY technology will remain

inferior to U.S. technology but nonetheless might appear menacing to

defense experts in both the United States and Western Europe. In this

case those favoring the Protocol's extension as a means of halting new

U.S. deployments or of capping a new stage in the "arms race" might find

themselves allied with those anxious to extend the Protocol to halt

Soviet deployments. Thus, the Protocol is more likely to 'e e.ctnc:C

if it comes to be seen as having bilateral rather than unilateral ef-

fects.
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* Possible Soviet cruise missile.or ASBK developments will have

f'crcn effects in Ezrope and in the United States. A GLCM would cer-

tainly generate the most acute anxiety in Europe. Although the SS-20

and Backfire already are viewed as adding a disturbing and qualitatively

6ifferent dimension to the Soviet nuclear threat to Europe, yet another

element in the Soviet long-range nuclear arsenal would seen menacing in-

dced. Soviet SLCM and ASBM developments would probably be viewed with

greater concern in the United States, although in the canonical image of

general nuclear war their threats would be less than those posed by

Soviet ICBMs and SLBMs. However, there are some aspects of a possible

SLCM threLt that could be especially serious in some scenarios, as dis-

cusse, in Ref. 58. If the allies and the C..ited States would prefer to

cee Lhe Protocol extended to foreclose Soviet GLCM and SLCM deployments,

respectively, the only long-range TNF modernization option left open to

NAIO woulc be the MRBMI.

STo be sure, 3oviet cruise missile or ASBM developments will

probably not loom quite so menacingly on the horizon; critics have fo-

tused on the Protocol as a potential tool of unilateral Sovisit-advantage

because this remains the more likely case. Thus, the.Protocol's influ-

ence over the m.)dernization issue most likely will depend on the evolv-

ing balance of forces in the debate within and ariong members of the

Alliance conceriing Soviet goals, the appropriate NATO response to im-

provements in the Soviet force posture, and the role of arms control in

regulating superpower arms competition. Should the center of gravity of

this debate shift sufficiently to allow Western governments to demonstrate

the resolve to upgrade NATO's theater nuclear forces, the Protocol will

become mearingless unless its extension is met with acceptable conces-

sions from the Soviets. Should NATO's members, and especially those in

Western Europe, cont-.nue to experience sharp domestic debate on these

broad strategic issues, however, the Protocol indeed may become a useful

tool in a broader Soviet campaign to hamper long-range TNF modernization

and possibly divide the Alliance.

Noncircumvention

Article XII of the SALT II Treaty, the so-called "noncircumven-

tion clause," has been criticized by those who fear that the United States



has negotiated away tne right to help its NATO allies--especially the

British--modernize their own nuclear forces. Such help might involve

transferring technology related to systems mentioned in the agree-

ment-.-ALCM, for example. Or it might take the form of outright sales

of some systems or parts of systems. Insofar as such help would be a

part of NATO's overall long-range TNF modernization program, Article

XII could be construed as a substantial constraint.

UThe article itself is a model of vagueness:

In order to ensure the viability and effectiveness
of this Treaty, each party undertakes not to cir-
cumvent the provisions of this Treaty, through
any other state or states, or in any other manner.

This vagueness has apparently been the goal of United States negotia-

tors. In Ref. 50, Under Secretary of Defense Stanley R. Resor stated

that the noncircunvention clause

. . . is very general. It does no more than state -

an obligation which the United States would be
under in any event. As the Secretary of Defense
has recently stated, publicly, the noncircumven-
tion clause w4'i not affect existing patterns of
collaboration and cooperation with our allies nor
will it preclude cooperation in modernization. He
has also stated that SALT II will not interfere
with continued nuclear or conventional cooperation
with our allies. There are no side deals or reser-
vations to this position--or, for that matter, to
any other.

U But vagueness can cut both ways. Wording that can be interpre-

ted by the United States and its allies to allow former patterns of coop-

eration can be interpreted by the Soviets to prohibit those forms of

cooperation.

This gives the noncircumvention clause much in coron with. the

Protocol. Neither explicitly prohibits a set of genuine options. Yet

either one may become the basis for such prohibitions if political pres-

sure in the West underwrites the view that technology transfers from the,

United States to some of its NATO allies indeed violates a standing arms
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control accord. Like the Protocol, the noncircumvention clause will

ccnstrain U.S. activities in this area only if strong political pres-

sure arises in the United States to construe the clause in that way.

'Such a turn of events seems far less likely with respect to

Lim noncircumvention clause than the Protocol. As Under Secretary Resor

pointed out, patterns of cooperation and collaboration have existed

for some time, dating in the British case from the Nassau Agreement

of 1962. In addition, both the British and the French for some time

have fielded nuclear delivery systems capable of hitting the Soviet

Union. Finally, these systems remain independent of U.S. control. The

Protocol, by contrast, deals with a United States system, namely GLCM,

with capabilities markedly greater than those of the land-based systems

the United States has fielded in Europe in the past fifteen years.'

A strict interpretation of the noncircumvention clause in a very real

sense would represent a break with standard practice; extension of the

Protocol would prevent such a break. Political pressure in the latter

case thus may be expected to weigh much more heavily on decisionmakers

than in the case of noncircumvention.

OPTIO. III IN MBFR

U Option III v-.. tabled on 12 December 1975 and iemains NATO's

major initiative in the MBFR negotiations. The proposal specifies reduc-

tions in two phases. In the first phase, the Soviets would remove 68.000

ground' force personnel and 1700 tanks from the Warsaw Pact part of the

NATO Guidelines Area (NGA), while the United States would remove 29,000

of its ground force personnel, 1000 nuclear warheads, 54 F-4 nuclear-

capable aircraft, and 36 (of a total of 108) Pershing Ia SRBM launchers

from its part of the NGA.* In the second phase, all negotiating nations

Some possibilities for future British nuclear force moderniza-
tionare discussed in Appendix C.

U The United States deployed Thor and Jupiter IRBMs im'the United
Kingdo, Italy, and Turkey in the late 1950s and early 1960s. Thus, the
deployment of long-range, land-based theater nuclear systems is a break
from recent practice, but not an act without past precedent.

The NGA includes East Germany, Poland, CzechoslovakiAW0est
Germany, and the BENELUX countries.
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would cooperatively reduce force levels to a collective ceiling which

the West has indicated might be established at about 700,000 troops in

ground forces and 900,000 in air and ground forces combined.
(5 9 )

SThe proposal was tabled at a time when, from NATO's viewpoint,

the most troublesome aspect of the Warsaw Pact forte posture was its con-

ventional might, and when the United States apparently felt that its

tactical nuclear stockpile was, if anything, too large. In defending

the initiative just after it was tabled, for example, Secretary of State

Henry Kissinger stated that the United States was offering "a category

of weapons of which, due to modernization, some have become dispens-

able. ,,(60)able . .. .,6 From Secretary Kissinger's point of view the proposal

this had clear advantages.

The NATO allies were less sanguine. To some, the oft-cited

U.S. stockpile of 7000 warheads in Europe had acquired significance as a

symbol of the U.S. nuclear commicment to the Alliance; any breach in

this quantity called into question that commitment, and also foreshad-

.zwad the possibility that :zl U.S. nuclear warheads in Europe ultimately

might oe withdrawn. (6 1 ) From London, vra egic-Surve noted that

ference in MBFR to Pershing and the F-4, combined with mention of cruise

missiles in SALT, but without reference to Soviet systems 'like the

SS-X-20 (then under development) in ..ther forum, "bred new uncertain-

ties" about NATO's ability "to insist on a reduction of Soviet theater

nuclear capabilities during the :.3FR talks."
(6 2 )

U At the time the debate was academic, since the Soviets show.:

no serious interest in the proposal. Although the reasons for this are

not clear, the Soviets probably were not anxious to trade their conven-

tional forces in Eastern Europe for "obsolete" U.S. nuclear warheads.

Indeed, the Soviets frequently had asserted their interest in launchers,

not warheads, and the proposal's reference to only two types of launch

vehicles may have appeared uninteresting in relation to the conventional

force reductions demanded of them. (6 3 ) Eqjally important, the proposal

said nothing of specific force levels for each NATO member and ther'ebv

failed to satisfy the Soviet Union's avowed interest in using MBFR as a

means of controlling the size of the Bundeswehr.
(6 3'6 4 )

1 
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In the Years since Option III was tabled, Soviet deployment

C: the SS-20 and the Backfire has given NATO an additional cause for

concern over the proposal's contents. The Pershing II is a leading con-

tender for at least one element of a modern long-range TNT, in some

part because its status as an evolutionary advance over the already

deployed Pershing Ia is thought to make it politically more acceptable

to the FRG. (65 ) But by the terms of Option III, Pershing deployments

would be held to 72 launchers. And if the missile were somehow renamed

c- : .ed tc take it out from under the proposal's "Pershing" con-

straint, it also would lose its "evolutionary" status and the perceived

ease with which it can be introduced. If Option III were'to become

the basis for an MBFR accord, it thus would constrain--or at least im-

pede--NATO's freedom to deploy this element of modernized long-range

TNF.

U Not surprisingly, increasing concern within the Alliance over

Lh, SS-23, the Backfire, and Niu's need to respond to their deployment

has sparked some debate about the wisdom of leaving Option III on the

table in its original form. Although few critics see any problem with

reducing the U.S. weapon stockpile by 1000, all agree that because it

limits Pershing deployments, Option III (in its entirety) should K.

wthdrawTL from the MBFR negotiating table. These critics echo critics

of tha Protocol to SALT II in fea. ing that strong political and bureau-

cratic forces may prevent the United States from acting in what they

perceive to be its owi. best interest; an arms control initiative once

tabled should not acquire a life of its o'n.

U Were the Soviets to express an interest in Option III or incor-

pofate its terms in a counterproposal, NATO would still be able to de-

ploy 72 Pershing II launchers, a quantity sufficient to satisfy NATO's

HiSh Level Group, perhaps, if deployed in a mixed force with GLCMs or

The "evolutionary" nature of Pershing II may be illusury, re-

gardl f its name and operational similarity to Pershing Ia. The So-

viets are certain to distinguish between an SRBM that cannot r~ach its

homeland and an MRBM that can strike targets hundreds of kilometers into

the Western USSR.
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SLCMs. At least one critic of Option III has suggested, how=ver, that

its reference to Pershing "raises the possibility, perhaps the prob-

ability, that an improvement of Pershing... or indeed any innovations

in NATO theatre nuclear weapons, might be branded as a circumven-

tion." ( 5) Alternatively, extension of the Protocol's restrictions

on other kinds of long-range theater nuclear systems might make the

deployment of 72 Pershing II launchers not worth the cost.t

S It is unlikely, however, that Option III will have such ex-

treme effects. Indeed, in all likelihood the proposal portends fewer

constraints on NATO's theater nuclear force posture options than the

SALT II Protocol. The Protocol, after all, is part of a major--indeed

:e major--United States-Soviet arms control agreement to date; Option

III has yet to be considered seriously. And while an extended Protocol

would eliminate a wide range of theater nuclear force options, an MBFR

agreement based on Option III would place what amounts (in the absence

of an extended Protocol) to nominal constraints on one system, the

Pershing II. The Protocol thus has more potential for constraining

long-range TNF modernization than has Option III.

UUNITED STATES ARMS CONTROL AN-D EUROPEAN POLITICS

Uwe Nerlich has suggested another way 1. which U.S. arms con-

trol initiatives indirectly may impede NATO's plans for long-range TNF

modernization. On pp. 8-9 of Ref. 67 he notes that

In the past few months the Soviets have expressed renewed in-
teres$MBFR, and have advanced proposals of their own to Bonn, London,

and Washington individually.(66) It is not clear whether the Soviet pro-

posals take off from Option III or are meant to be entirely independent
of it, but it seems clear that once SALT II is concluded the Soviets
will try to conclude an MBFR accord. In this case Option III, which

has been virtually a dead issue since it was tabled late in 1975, may
become an important concern once again.

Pershing II seems to enjoy much of its popularity as a long-
range~pmodernization option because of its "evolutionary" nature,
Thus, some believe that only enough of these systems need be fielded to

"break ground" for more cost-effective systems. If this is the case,
then 72 Pershing II launchers, supplemented by an equal number of re-

load missiles and a foice of GLCMs or SLCMs, might be sufficient to

serve the intended purpose.
Some reasons why Pershing II does not appear cost-effective

in co-wison with GLCM and an Air Force NBM are discussed in Annex 2

of this appendix.
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I
Any West European TNF-related initiative would
tend to require some American retreat from es-
tablished arms control positions.. This, in turn,
means that embattled West European governments
have to leave domestic trenches in order to pull
their battalions together in favor of certain TNT
improvement measures. Yet they have to do this in
view of a distinct possibility that, notwithstand-
ing the status of Alliance consultations, the U.S.
Administration will dismiss those measures eventu-
ally.

UCurrently faced with domestic opposition to deployment of long-
range TNFs, NATO's European leaders must go into political battle know-

ing that the resolve of their major ally, the United States, is likely

to be weakened by a lingering commitment to arms control initiatives

that include limits on these systems. This means that it will be more

difficult to bring Right and Center together behind long-range TNF mod-

ernization. Moreover, The Soviets can be expected to try to take ad-

vantage of the limited but nonetheless real leverage these initiatives

provide as part of their broader drive to'prevent modernizatft by

strengthening the opposition from left wing elements.within West European

politics.

This point must be kept in perspective. ..ith or without the

Protocol and Option III, long-range TNF modernization would remain a

matter of considerable debate within and among members of the Alliance,

just as it would remain the focus of Soviet interest and avowed anti-

pathy. The existence of two arms control initiatives that as yet wield

no explicit technical force over the modernization issue thus may exacer-

bate, but hardly creates, a sense of foreboding among NATO's European

leaders as they wait for the United States to resolve its own doubts and

uncertainties about the need for long-range TNFs. Conversely, should the

United States demonstrate resolve in other areas of its relationships

with both its NATO allies and the Soviet Union, the already limited

effect of these two initiatives on West Europe's sense of U.S. commit-

ment to long-range TNF modernization may be contained still further.

The Protocol and Option III, in other words, are but small threads in

the fabric of Alliance politics as they pertain to this issue.
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S CONCLUSION

A search for explicit constraints on NATO's long-range TNF

modernization options has revealed that none of real consequence exist

as a'part of a formally sanctioned arms control accord. If U.S. arms

control initiatives are to constrain these options, they will do so by

virtue of their political effects in the United States and, perhaps

more importantly, in Europe. In the extreme, the SALT II Protocol and

MBFR Option III could operate jointly to frustrate the deployment of

anu long-range TNF, while at the same time they might provoke an in-

tense debate among Alliance members that might strain NATO's solidarity.

They will do so, however, only to the extent that they crystali;e&po-

litical support in Europe and the United States in a way that hamstrings

continued development work on or deployment of the systems mentioned in

each initiative. Should such support crystalize at different rates in

Europe and the United States, either initiative could become the focus
of Alliance debate.

*These possibilities rest on the assumption that significant po-

litical support for arms control will continue to exist in the Wes'

over at least the next five years. The palpable growth ofeoviet stra-

tegic forces that has occurred over the past decade has not gone un-

noticed in the United States, however; indeed it has precipitate- some

strong opposition to the SALT II Agreement in the U.S. Senate. Barring

a marked change in Soviet patterns of developing and deploying nuclear

weapons, arms control may garner less political support in the future

relative to arms developments. The fears currently expressed about the

influence that the Protocol and Option III may have in the United States

thus may gradually subside.

U This is not to say that arms control will lose support entirely

or that it will cease to play an important role in the making of U.S.

national security policy. It is rather to say that a view of arms con-

trol as an alternative to arms competition--a view very popular in the

wake of SALT I but increasingly less tenable in the years since--is

likely to give way to a view of arms control as one way of trying to

'1awge competition in arms. Arms control will be viewed less as an .hi

in itself than as a tool or means of conducting naticnal secdrit- 2cl lZ.
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U Ico the extent that the United States achieves a solid consen-

s = behind long-range TF modernization, it will become easier for con-

cerned European leaders to take a firm stand in support of new deploy-

ments. Still, the division between those favoring arms control and

those favoring deployments generally has been deeper in European po-

lities than in thz United States, especially on nuclear issues, and

will probably remain so regardless of changes in the Soviet force pos-

ture. Thus, opposition to the deployment of new TNFs, as well as
su7-crt for arns control, will probably remain stronger in Europe than

in the United States. Political forces underwriting the extension of

the Protocol or the continued viability of Option IIT will probably

continue to operate in the FRG, Belgium, and The Netherlands--the key

nations so far as long-range TNF deployments are concerned--even as

they abate in the United States. For this reason, the Soviets are

likely to direct most of their efforts to impede TNF modernization to

"ro.ea:, auience=.

'This makes it all the more important for United States policy-

makers to make sure that the case for long-range TNF modernizartion is a

compelling one and to exercise great care in devising'a political strat-

egy for winning support for the systems among its NATO allies. In any

case, long-range TNF modernization will be a potentially divisivc issue

within the Alliance, especially between the United States and Western

European members. The existence of the Protocol, and to a lesser extent

Option III, simply makes the issue that much more deserving of delicate

treatment.

]mIt has been observed that although the left wing of the So-
cial cratic Party in West Germany remains opposed to TNF moderniza-
tion, it is considerably more realistic in its approach to national
security issues now than it was five or ten years ago, a result of
watching Soviet strategic and theater forces grow during that period.
Although this does not invalidate the point made here, it does indicate
the importance of Sc':% activitie's in shaping debate in Europe about
the utility of TNF modernization.
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W Appendix E

__PRELAUNCH SURVIVABILITY

Tie PLS of the missiles in e.ch basing option described in

Appendix A is assessed In this appendix for nuclear and conventional

attacks at war outbreak and during the early days of a war. Zero, 3,

and 30 days of NATO mobilization and alert before D-day are considered.

Detailed analyses of the PLS of silo-based MRBMs to nuclear attacks

and l)CA Lo conventional attacks are presented in the annexes.

FI XEi)

= The missiles are assumed to be located in 2]-111a siloc on

NATO .-ilitnrv instalJatlons. In the Illustrative deploymcnt tnn-

sidered, there are 10 silos on an air base. The silos would be about

750 m apart.

uear Art tac_ks

Figure E.I shows missile PLS as a function o'f CEP, yield, and
number of RVs-attacking each silo,
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U Conventional Attacks

The hardened silos should be able to withstand direct hits "y

most conventional air-to-ground munitions. If this is not possible the

chances of direct hits can be reduced to low levels by various active

and passive defenses. Air bases will have AAA and/or SAMl systems, which

at least should significantly inhibit the use of precision-guided muni-

tions (PGMs). Other possible countermeasures include smoke, jammers,

camouflage, and decoys.

_ :_._!a __£ ndurance #

The period after a nuclear attack will be the most difficult

for enduring survival because none of the personnel and facilities on

the air bases can be expected to survive, and direct access to the mis-

sile may be impossible for many days. Thus the surviving missiles must
• C3

remain operational on their own, and external C lifnks must -xist.

A different problem for those missiles located on the Continent

is che possibility that they might be overrun by the Pact's ground a.d

airborne forces that would be used to exploit the damage and disruption

caused by the Pact's initial nuclear attacks. These forces are much

better prepared for combat in a nuclear environment than are NATO's

forces. This suggests that NATO might quickly be faced with a "launch

or lose" decision for these missiles.

SAnalyses of these threat excursions and other aspects of sys-
tem survivability are presented in Annex 1. to this appendix.
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U GROUND MOBILE

W In peacetime, the missiles, TELs, and LCVs would be located

in shelters or open parking areas on MOBs. Other vehicles, maintenance

and support equipment, reload missiles, supplies, etc., would also be

on the MOBs. Some missiles may be on QRA on the MOBs or at separate

sites. On command during a crisis, the firing units and other mobile

elements would disperse to covert field positions. These moves would

be completed in less than 48 hours.

SNuclear Attacks
In the case of a nuclear attack before the system has time to

disperse (D-day is M-day), all elements of the system could be destroyed

on the MOBs.(69) The shelters for the missiles would not be hardened

against nuclear effects.

SGiven 3 days of dispersal and field movement before D-day, the

az: my be ale tc attac an, dus:roy only a small fraction of the

firing units at war outbreak. This conclusion is based on an assump-

tion that it will be very difficult for the Pact to locate an~track

the firing units accurately during the early days of NATO mobiliza-

tion. Those that disperse by road could be a few hundred kilometers

fror their MOBs. And those that are dispersed initially by air could

be many kilometers from the deployrent airfield. However, a unit in

the field will be very vulnerable to a nuclear missile or aircraft attack

if it'can be located within a few thousand feet. If aircraft are used,

visual target acquisition would not be needed for weapon delivery.

~ Cnventional Attacks

In the case of a conventional attack on the MOBs before the

system can disperse, rLS can be high if hardened shelters are provided

m The results of studies, analyses, and exercises suggest that
a hig should be possible if system'operations include (a) C3 dis-
cipline, (b) concealment and deception, (c) frequent nighttime move-
ments, (d) equipment dormancy, (e) secure firing positions and movement
routes, and (f) various other security and counterintelligence measures.
However, there will always be a great deal of uncertainty as to tht&'
effectiveness of these measures. See Refs. 29, 44, and 70-74.
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and Very low otherwise. The shelters can be designed to withstand di-

rect hits by most conventional air-to-ground munitions. As discussed for

the silos, the chances of direct hits can be reduced to low levels by

various" active and passive defenses. Such defe4nses can also be employed

to protect the personnel, vehicles, and equirment that might not be

sheltered.

M As discussed for nuclear attacks at war outbreak, it should be

very difficult for the Pact to locate and track the firing units in the

field during the early days of NATO mobilization. However, unlike the

nuclear case, those units that are located may be difficult to destroy

because prezise location and weapon delivery is necessary for effective

attacks with conventional munitions. For air attacks, visual target ac-

quisition may also be necessary. T1.s will be aspecially -d.f-- n :ha.

the :iring positions are in wooded areas. Visual target acquisition will

not be necessary if ,radio beacons can oe placed near the firing positions

for offset bombing. However, aside from the problems of cmplaing Lle

beacons, it does not appear that the resulting accuracy will be good

enough for effective conventional air attacks. Thus, the PLS offiring

.nists and yher system elements in the field should be high.,'

. sattack Endurne

ijfantack s''ste 's maintcnan , su; ct, a

perse to the field along with the firing unirs, enduring survival should

be possible .Lith the same set of neasures used to gain a hih ?LS at war

outbreak. Concealment, C discipline, e-u-ment jrr.:',aJ ;r*'-.

less frequenL -.,uv&mens w lp : _

larger security forces may be needed to protnt z>.u units against .i:2 :

by enemy agents and units operating in the rear area. (It is :"c:,cwn that

mobile missile forces are a high-priority target of such units.) Enduring

The system variant that includes . initial air -e-. .z
haved ewhat greater PLS because the Pact -,ill nut know i, aani:e-
location of the remote operating areas.

.. ..
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survival will be especially difficult for units on the Continent to

achieve in a nuclear environment, when the Pact's ground forces may

be able to break through NATO's lines. However, as with the PLS of

the dispersed units at war outbreak, there is a great deal of uncer-

tainty about the threats and the various defenses against them.

U If the system's maintenance, support, and supply elements do

.,:t disperse to the field, enduring survival will be more difficult.

In the case of nuclear attacks on the MOBs at war outbreak, these ele-

:n.cw : wo]d bc destroyed and the operational readiness of the firinb

units in the field would degrade thereafter. In the case of conven-

ticna' attacl.s on the MOBs at war outbreak, survivability of these

elements will depend on their location on the MOB and the effective-

ness of their defenses. Their survivability will be high if they are

in hardened shelters. It will be low if they are in soft buildings

located near other targets on the NOB, e.g., aircraft parking and shel-

t~arma5.

Enduring survival from all threats should be much higher for

missiles based on the United Kingdom than for those based on ir Con-

tinent.

IGRONDA

In peacetime, the missile ELs, transport aircraft, and sup-

port element; would be located on MOBs. Shelters for the aircraft and

missiles will not be needed unless the Pact develops a large cluster

bomb unit (CBU) payload for some of its ballistic missiles, as will

be discussed below. Some missiles might be on QRA and some might be

loaded on their aircraft for quick takeoff and dispersal on warning.

On command in a crisis, all the missiles and ELs would be-loaded on the

aircraft and flown to dispersal airfields.

Nuclear Attacks
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Without reliable information on aircraft locations, the Pact

might attack all the airfields on which the aircraft and missiles might

be located, It will certainly have enough nuclear weapons to attack

a few hundred airfields in aadition to all the other targets that it

There will probably also be a much larger number of tacti-
cal" t aircraft of the same type in Europe. But they would oper-
ate from a relatively small number of airfields in the countries to
which the missile-carrying aircraft would disperse. If it is thought
that the missile-carrying aircraft might also use these airfields, the
discri:.ination problems could be avoided simply by including these air-
"'elds in cne initial nuclear attack.
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might attack at the start of a nuclear war. But will it know all the
airfields that miohz be used? And if it did, would it employ such a

brute-force targeting option? Again, PLS is difficult to assess.
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RConventional At tacks
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The Pact's problems of locating the missiles and aircraft

after they disperse from their MOBs will be the same as discussed above

for the nuclear-attack case. If the Pact can determine their locations,

iL can attack them with missiles or aircraft at war outbreak. However,

with air attacks alone there would be time for the missile-carrying

aircraft to move to another airfield. With missile at'Acks, the chances

of damaging unsheltered carrier aircraft are large but the missiles and

their C3 and launch equipment would probably survive. Follow-on fighter

A shelter to protect a large transport aircraft from small
CBUs would cost about as much as one of the third-generation shelters
currently being built in Europe for'.S. tactical aircraft. One pos-
sible design consists of a ballistic nylon cover on an A-frame with a
wire screen placed a few feet above the cover to cause the CBUs to
deton ate. The fragments would then be absorbed in the ballistic nylon.
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attacks could then destroy the damaged aircraft and their missiles,

since hardened shelters for the missiles would probably not be avail-

able at the dispersal airfields.

o, attack Endurance

As discussed above, PLS could be low when the war starts with

nuclear attacks, even if the missiles and aircraft are dispersed. Ent ;

during survival of those missiles and aircraft that survive io.Europe

on D-day or are deployed from the CONUS after D-day will depend criti-

cally on whether enough of the system's maintenuitce, support, and supply

elements also survive. nose elements at the MOBs could be dispersed

along with the aircraft and missiles or additional elements could be

brought from the CONUS. Postattack survival will then depend on keep-

ing the Pact from knowing the location of the surviving aircraft, mis-

siles, and support elements. In any case, aircraft operations in a nu-

clear environment will be very difficult.

Enduring survival during a conventional war will also require

a survivable logistics system. Elements on the MOBs should be located

in hardened shelters to enable them to survive surprise convtntional

air attacks. But they should be dispersed thereafter with the surviv-

ing aircraft so that they would not be vulnerable to a possible nu-

clear attack on the MOB. The extent to which the system will be sub-

jected to follow-on conventional air attacks will depend on (a) the

survival and effectiveness of NATO's air defenses, (b) NATO's capabili-

ties for at:ackinz Pact air bases to destroy aircraft on the ground an,
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reduce sortie rates, and (c) the Pact's capabilities to locate the dis-

persed aircraft and missiles. Because of the great uncertainties in

these factors, enduring survival during a.conventional war is very dif-

ficult to assess.

U If war outbreak occurs before the CONUS-based elements of the

system have been moved to Europe, decisions regarding the deployment of

those elements should be based on the prospects for survival in Europe.

In other words, those elements should not be deployed unless they could

sur,'ive in Europe or unless they would be used soon after their arrival

in Europe.

9  A-R NOBLE!AIR LALNCH

The operational and PLS considerations for this system are

basically the same as those for the air-mobile/ground-launch system.

The only difference is that a small fraction of the missile-carrying

airzraft might be kept airborne after simple alert and war outbreak.

(Airborne alert operations during peacetime would be very expensive.

Also, they are not considered to be politically feasible,) Airborne

aircraft should be able to survive at war outbreak if 6e Warsaw Pact

is unable _o track them in the air.

LAND-BASED DUAL-CAPABLE AIRCRA
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5 Conventional :Attacks

WPrelaunch survivability can be increased by airborne alert,
str4F alert ,.it*- cr~ws in cockp~s(9 an.~ dspersal to La-
ing strips and other airfields. li3 These measures are not considered
here for the following reasons. Airborne alert will probably be pre-
cluded because ofE the need to use most of the DCA for conventional on-
erations. All of a wing's aircraft and crews would need to be withheld
JtLSL z, keep 20 to 30 percent of the aircrai*L airborne. Furthermore,
airborne alert operations during peacetim~e will be very expensive and
are probably politically infeasible. For strip alert, the number of
aircraft that might escape on tactical warning .,culd be snall. But
more importantly, it is unlikely that accurate, reliable, and tim,&ly
tactical warning based on missike-laun ch detection would be available.
And for dispersal to other landfV~g strips and airfields, the logistics,
security, and C3 problems and the unavailability of the aircraft for
conventional operations seem to outweigh the Thances that a few DCA
midht survive. Finally, measures taken during a conventional war that
indicate to the Pact that the DCA are being prepared *for nuclear strikes
would support the Pact's incentives to launch preemptive nuclear strikes.
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The PLS of in-place DCA on air bases in the Northern and South-
cr r 6 i has not been assessed, nor has that of any U.S. augmentation
DCA or French DCA. -If these other DCA are sheltered like those on the
15 MOBs considered, their PLS snouid be about the same. No attempt has
been -ale to reflect the projected status _- the ha.lteL con-struction
program at a particular year in the late 1980s. In fact, some DCA still
-a. not .:eltered ,. this time. :he,. LS be .ch ±o::r.
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Poattack Endurance

Any land-based DCA that might survive nuclear attacks at war

cutbreak would have essentially no pcstattack endurance because their

yOBs and dispersal bases would be destroyed. Moreover, most of the sup-

port personnel would not have survived. If the nuclear attacks occur
before all the U.S. augmentation DCA are deployed from the CONUS, those

DCA remaining in the CONUS would be essentially useless because there

would not be any air bases or personnel in Europe to support them.

% NAVAL FORCES

Current long-range naval nuclear forces include U.S., British,

and French SSBNs, and U.S. and French carriers with DCA. A projection

-No original analyses have been carried out for the sufviva-
b essments presented in this subsection. Rather, our assess-
ments are based on the results of other szudies and naval war games and
discussions with participants in these other activities. References
29, 84, 85, and 86 provided useful background information.
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of 'the size and peacetime deployments of these forces in the late 1980s

is given in Table E.l.

Of al1 these forces, only the SSBNs would-be a dedicated mu-

cleat force. The others would operate in their primary roles and would

provide nuclear land-attack capabilities if possible.

uclear Attacks
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Awable E.1

______ ACETI17E DEPLOYMIENTS OF LO'%'qRANGE NAVAL NUCLEAR FORCES
- PROJECTED FOR THE LATE 1980s

WM Table E.2

UPEACETIM E DEPLOYMENTS- OF POSSMBE FUTURE SLCM FORCES
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f Table E. 3f l SURVIVABILITY AND AVAILABILITY OF NATO'S NAVAL NUCLEAR
FORCES AFTER WARSAW PACT NUCLEAR ATTACKS ON fl-PAY

ConventionalAt tacks
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ITable E.4

SSURVIVABILITY AND AVAILABILITY OF NATO'S NAVAL NUCLEAR
ORCES AFTER WARSAW PACT CONVENTIONAL ATTACK~S ON D-DAY

ostattack Endurane
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~ The postattack survivability of the surface ships in the West

Atlantic can be enhanced considerably by nuclear counterattacks against

Soviet naval forces at sea and in port as well as SNA bases in the

"E: - t a ships are also protected b:SS,,s durins their

transit to Europe, most should survive. !Hovev.er, they would remain vul-

nerable to follow-on nuclear attacks while operating in European waters,

especially in the Norwegian-and Mediterranean Se-as.
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Annex 1 to Appendix E

SSILO-BASED MBM SYSTEM DESIGN A1D SURVIVABILITY

This annex deals with the design and survivability of a silo-

based MRBM system. The basic system concept is derived from a recent

study by the Boeing Company, Ref. 87. The illustrative threat consists

of a force of SS-20s with various payloads and accuracies. MRBM sys-

tem design involves the selection of silo hardness and number of RVs

per missile to assure that a desired number of missiles survive an

attack by a given threat. MRBM force size and silo spacing are con-

sidered as a function of the size, payload, accuracy, and tactics of

the attacking force. Other issues addressed include (1) deployment

area possibilities, (2) a deployment strategy that involves converting

some silo-based MRBMs to ground-mobile MRBMs to cope with possible SS-

20s CEP reductions, and (3) silo vulnerabili.ty to conventional muni-

tions.

- SS~: CONCEPT

(U) T- results of a recent Boeing Company study of ,LIBM deploy-

ment options in Europe are used in this annex to illustrate a silo-based

MUBM concept and to assess system survivability against nuclear at-

tacks..
(8 7)

Missile Options
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Table E.5

~ MRBM DESIGNS

Mssile Silos

A typical MRBM silo consists of a buried reififorced concrete

cylinder with a composite concrete and steel closure. The missile

would be canisterized for cold launch, utilizing a sabot and gas gen-

erator system that provides the missile a nominal 23 mps velocity.

All operational support equipment would be housed in a separate canis-

ter attached to the base of the missile launch canister.

UThe Boeing design studies considered silo hardness levels in

the 2 to 14 MPa range. Silo dimensions and costs were derived on the

basis of empirical relationships developed for the Minuteman and MX

programs. At higher overpressures, silo dimensions and costs are

driven up by rattlespace requirements for missile shock isolation,

assumed as 1.5 times the peak horizontal and 3 times'the peak vertical

ground displacements. If the silos were located in dry soil to mini-

mize ground shock displacements, the following peak displacements would

result from a 500-KT surface burst:
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Overpressure Peak Displacement (cm)
(MPa) Horizontal -Vertical

2 20 30
7 69 122

14 104 211

I Silo costs consist of fixed and variable elements. The fixed

costs are for the various mechanical and electrical systems in the silo;

they are independent of silo hariness and practically independent of

silo size. The fixed cost is estimated to be about $140,000 per silo.

The variable costs are a function of silo hardness, as shown below:

Hardnessi
(MPa) Cost (M)

7 60,000
14 140,000
21 400,000

These estimates are based on the deployment of a few hundred silos.

That for the 2!-M a silo has been extra-olated frcm estiates in Ref.

88. As seen, the variable 1lo cost increases rapidly at higher hard-

ness levels, primarily because more rattlespace is needed to accomo-

date peak ground displacements from surface bursts. However, silo

costs would be a small fraction of total system cost For a system

with 450 single-BRV MRBMs in 21-.. ra silos, silos cost would be about

10 percent of the system's life cycle cost. (See Table D.2 in Appen-

dix D for a comparison of the costs of silo and other =sinb .

% eoyment Concept and C
3

UIn the Boeing system, an 1MRBM unit would consist of five mis-
sile silos controlled by a mobile LCV. The LCVs would normally be lo-

cated in bunkers designed to protect them from small arms and terrorist-

type attacks; they would be dispersed to the field during alert conditions.

The LCV bunkers and silos would be located on existing military bases

to minimize peacetime manning and security problems and interfaces

with the public.
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in'ive MREN units would form an operational squadron, two or more

squadrons an operational wing. Each wing would have a soft operational

control center for peacetime operation, a maintenance and security

facility, and a missile assembly building.

Comnmuncation within an 2LB.I wing would be by landlines with

medium., high, and ultra high frequency radio links as backup. The war-

time interface with external higher commands would be through the dis-

persed LCVs.

i Table E.6

I ILLUSTRATIVE SS-20 MIRV PAYLOADS

185



SSYSTEM DESIGN

Silo hardness and number of RVs per missile are two system

parameters that can be determined on the basis of cost and surviva-

bility considerations. To illustrate this process, 7-, 14-, and 21-
MPa silos and 1, 2, and 3 RVs per missile are considered. 'The result

is that a 3-RV >UM in a 21-MPa silo appears most cost-effective in

assuring the survival of 300 RVs after an attack by 300 SS-20s.
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Hardness

To determine silo hardness, the number of IMBMs needed for

100 missiles (300 RVs) to survive an attack by 300 SS-20s is shown in

Fig. E.4 for a range of threat parameters. Damage probabilities are

calculated with the DIA vulnerability number (VN) methodology. (91 )

(%Ns of 40P5, 44P5, and 46P5 are used for the 7-, 14-, and 21-MPa

silos, respectively.)

W Figure E.4 shows the MRBM force size needed to assure 100

surviving missiles as a function of CEP for the three hardness levels.

The solid lines refer to the current SS-20 payload of 3 RVs; the dashed

lines refer to more highly MIRVed payloads, where the number of RVs

is optimized as a funct;on of CEP to maximize damage. The attack is

assumed to consist of several waves to permit all of the SS-20 RVs

to be used without fratricide.

Against the current SS-20 payload, increased hardness re-

duced force size requirements at larger CEPs but not at very small CEPs.

Against possible future payloads, force size requirements are reduced

with increased hardness at all CEPs. Furthermore, increased fardness

demands progressively greater improvements in CEP befv'e MIRV retrofits

become more effective than the current payloads. Against 21-MPa silos,

CEPs less than 120 m are required for sigi ficant improvement in pay-

load effectiveness.

Using cost data in the Boeing study, it appears that the

life cycle costs of MRBM forces for 100 surviving missiles in 14- and

21-MPa silos are about equal and about 10 percent less than forces de-

ployed in 7-MPa silos. However, 21-MPa silos are preferred for two

reasons. First, superhard silos demand very small CEPs for the ef-

fective use of highly MIRVed SS-20 payloads. And, second, as will be

discussed later, superhard silos enable small silo spacing and deploy-

ment area requirements.

'"~~Number of RVs per BM

To determine the number of RVs per 19B, an MRBM force je-

ployed in 21-MPa silos and carrying 1, 2, or 3 RVs per missile is

considered. Figure E.5 shows the initial force size to assure 300
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g. EA4 Initial MRBM force size to assure 100 surviving missilesin an attack by 300 SS-20s
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Fig. E.5-Initial MRBM force size to assure 300 surviving RVs

in an attack by 300 SS-.20s K
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surviving RVs in an attack by 300 SS-20s. As shown, MIRVed MRBMs lead

to smaller forces. Again using cost data in the Boeing study, it ap-

pears that a force of 3-RV MRBMs is about 10 percent less expensive than

a force of l-RV MRBMs to assure 300 surviving RVs.

W RMSURVIVABILITY AND 
FORCE SIZE

NRBM force size has been considered-above as a function of

SS-20 CEP and MIIRVing in connection with MR.BM system design. The

effects of attack size and tactics (postlaunch retargeting and shoot-

look-shoot) are considered here.

Atack Size

Figure E.6 shows initial MRBM force size for 100 surviving

missiles as a function of attack size for a range of CEPs and one

case of optimal MIRVing. The MRBMs are assumed to carry 3 RVs and to

be located in 21-MPa silos.

t a kTactics

6Time-coordinated, multi-salvo attacks have been assumed thus
far in this annex. The effects of such tactics as postlaunch retar-

geting and shoot-look-shoot are considered here.

SIn salvo attacks, about 10 percent of the attack force is

assumed to abort because of nonavailability and launch failures. Since

it can be known which missiles do not go, attack effectiveness can-bhe

increased slightly by postlaunch retargeting of reserve missiles. To

be consistent with previous analyses, it is assumed that 26 out of

300 SS-20s would be withheld as a resetve for retargeting.
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i n ig. E.6 -Initial MVRBM force size to assure 100 surviving Missiles
as a function of number of SS-20s
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Much greater attack effectiveness can be obtained with shoot-

look-shoot tactics, assuming that (1) it is possible to observe the

damage and identify the missiles that survive prior attacks, and (2)

the surviving missiles are not fired before, the next wave arrives.

= The effects of attack tactics on initial MM force size for

100 surviving missiles is shoum in Fig. E.7. Retargeting for launch

aborts and failures has very little effect. Shoot-look-shoot attacks

are considerably more effective than salvo attacks, especially with

lower CEPs and optimal MIRVing.

U SILO SPACING
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ig. E.7 Initial MRBM force size to assure 100 surv missiles
as a function of attack tactics with 300 SS-20
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ig. E.8 -Expected damage by a single SS-20
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Fig. E.9- Initial MRBM force size to assure 100 surviving missiles
as a function of silo spacing in attacks by 300 SS-20s

with single RVs or MIRVs
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be preferred over optimal MIRVing with a 90-m CEP when silo spacings

Are less than about 450 m.

4 DEPLOMENT AREAS

Silo locations on military air bases and large ammunition

depots in the United Kingdom, Belgium, The Netherlands, and the FRG

(west of the Rhine) have been considered. With a silo spacing of about

750 m, it was determined that about 10 silos could be located on an air

base and one silo per 32 hectares could be located on an ammunition

depot. However, no assessment: have been made of the political, tech-

nical, or operational feasibility of such deployments.

(U) lable A.1 in App'-dix A shows the numbers of air bases of

various categories, ownerships, and locations that might be used. If

missile silos are limited to thoze on which the United States has in-

riace aircraft or plans for aircraft deployments on mobilization, a

to-.a! of 25 airbases might be used and 250 silos could be placed on

them. If the 24 other NATO MOBs could also be used, a total of about

500 silos could be placed on military air bases west of the Rhine. .

The depots of Miesau, Fischbach, Kriegsfeld, and Dahn in the FRG are

lcrge enough for 30, 20, 15, and 10 silos, raspecti.el:. thus,

100 silos could be located on these facilities.

(U) This brief survey of possible deploymen. areas indicates

that at least 600 silos might be located on NATO iilitary installations

west of the Rhine.

A DEPLOYMENT STRATEGY

sites rn:, and training areas were ."'dged to be unsuitable icr on
cr more of the following reascas: lack 0, se-ri::y , "
nroximity to civilians or nilitar.: . -:-.., .r -. -:,.. ..
activi:ies at the .acilit'.
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WHowever, the advanced threats considered are hypothetical

and may not materialize in the future. If they do arise, the process

is likely to be evolutionary. This means that there may be time for

reactions and other countermeasures.

Because silo proliferation alone will not be cost-effective,

a different deployment strategy is considered. In it threat growth

would be countered by first adding silo-based MR.BMs and then by making

some mobile. This dual-mode deployment strategy would be implemented

as follows:

1. Configure the MRBM missile and its canister for

fixed-silo, ground-mobile, or shell-gavre b~sing.

2. Select a maximum size for the silo-based force.

This could depend on many considerations, including

anticipated threat growth, desired survivability,

costs, deployment area availability, treaty limits

on force size, et:.

3. Size and deploy an initial silo-based force against

the projected threat for the time at which the.yvs-

tem would reach its full operational L~ability.

Select the silo spacing on the basis of maximum

force size from step 2 above.

4. Add missiles and silos to counter threat growtl,

if and as needed, until the maximum force size is

reached.

5. Counter further threat growth by converting some

of the silo-based missiles into ground-mobile mis-

siles. The missiles that remain in silos would be

moved at random as in a shell game to keep the

Soviets from knowing which silos are occupied.
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Fur threat growth would be countered by deploying a part

of the force in a ground-mobile mode while operating the missiles re-

maining in silos in a shell-game mode. The number of MRBMs to be

deployed in ti cound-mobile mode as a function of SS-20 CEP is shown I
in Fig. E.10 various fractions of the ground-mobile MRBMs that

might targeted by the SS-20s. If one is targeted, its damage prob- /
ability is assumed to be 0.85, The1

other SS-20 RVs are assumed to be fired at the silos without knowledge

of which silos contain MBMs.
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ig. E-10-Number of ground-mobile MRBMs to assure 100 ,ICv-

surviving missiles in an attack by 300 SS-20s
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OinHER ISSUES

he system survivability estimates presented in this annex

are sed on silo hardness or physical vulnerability characteristics

as defined in the DIA VN methodology. This assumes that certain other

weapon effects, including electromagnetic pulses, can be controlled or

nullified by appropriate system design. If this is possible only at

greatly increased silo spacing, it may not be feasible to deploy a

silo-based system in Europe.

(U) Another issue related to silo spacing is attack timing and

fratricide. The time-on-target fuL surface bursts must be controlled

witnin a fraction of a second to avoid mutual weapon interference--

fratricide or trajeccory dispersion of follow-on RVs. If these tim-

ing constraints cannot be met, dense packing of silos may prevent

single-wave attacks against the entire force, thus providing an oppor-

tunity to launch a part of the force between the tirst and second sal-

vos. " "-ou air bursts w=ill greatly thiplify the tming .

fuzing errors may mak- it more difficult to achieve the greatly improved

CEPs necessary to stress silo survivability.

Another attack option is the use of air-delivered nuclear

weapons. Attack timing and coordination must now consider the safety

of aircraft and crews and may significantly prolong the cite span

needed to attack many closely spaced silos. This will again open up

the possibilitypo launch during an attack.

1A
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Voile there are several countermeasuies to accurate weapon

delivery, the simplest and least costly is camouflage. In essence,

one has to prevent target acquisition by a designator or terminal-

homing seeker. Effective camouflage should be possible if it is in-

cluded as a goal during the initial design of the road network,

security fences, cleared areas, and the silo cover.
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Annex 2 to Appendix E

U FUTURE WARSAW PACT CONVENTIONAL AIR THREAT AND AIR BASE ATTACK

CAPABILITIES IN THE CENTRAL REGION

Estimates cf 'arsaw Pact conventional air threats to rear-

area targets in the Central Region of NATO and the United Kingdom in

the late 1980s are developed in this annex. They are based on "best"

threat projections and a range of current views in the U.S. intelligence

and analysis communities as to how the Pact might employ its air forces

in the early days of a conventional war in Europe. (19 '20 '9 2- 5 ) With

these threat estimates, expressed in sorties per day, further estima'ns

of the numbers of NATO's DCA that might be damaged on 15 MOBs in the

FRC, Belgium, Netherlands, and United Kingdom during the first 3 days

cf a conventiona] war are then developed.

a CONVENTIONAL AIR THREATS

%Oir order of Battle

Table E.7 gives the numbers of NSWP and Soviet tactical and

long-range aircraft projected to oppr'e the Central Region of NATO in

the late 1980s.

Air Allocations
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~ble E.7

..WARSAW PACT TACTICAL AND LONG-RANGE AIRCR.AFT
OPPOSING THE CENTRAL REGION OF NATO

IN THE LATE 1980s
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Table E.8

ALLOCATIONS OF WARSAW PACT TACTICAL AND LONG-RANGE AIRCRAFT
N THE EARLY DAYS OF A CONVENTIONAL WAR: HIGH THREAT TO

REAR-AREA TARGETS IN, THE CENTRAL REGION OF NATO

apon-Dlvry Sortie.Potentials Against Rear-Area Targets
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Table E.9

SALLOCATIONS OF WARSAW PACT TACTICAL AND LONG-RANGE AIRCRAFT
1, THE EARLY DAYS OF A CONVENTIONAL WAR: LOW THREAT TO

REAR-AREA TARGETS IN THE CENTRAL REGION OF NATO
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rable E.10

DAILY WVEAPON-DELIVERY SORTIE POTENTIAL AGAINST ?REAR-AREA
TARGETS IN THE CENTRAL REGION

qk

Attack Day 1 2 3 4 - 7

First 0.95 0.90 0.85 0.85

Second 0:75 0.75 0.75' --
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Ceiling/
Visibility Season
Minimums

Deliverv Tactic (m/km) Spring Summer Fall Winter

Low-altitude level 300/4.8 0.92 0.98 0.82 0.43
Low-angle dive 1500/4.8 0.60 0.76 0.54 0.30
Hi*-angle dive 2700/8.0 0.50 0.70 0.37 0. .14,
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% omb io ads

Table E.11 gives Goine radius-payload estimates for Pact air-

craft as a function of mission profile. Average bombloads for attacks

againit rear-area targets on the Continent and in the United Kingdom

are given in Table E.12 for HLLH mission profiles with low-altitude

flight over NATO territory.

AIR BASE ATTACK CAPABILITIES

Attack Effectiveness
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Table -E. 11

AIRCRAF'T -RADIUS-PAYLOAD ESTIMATES
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Table E.12

AVERAGE BOMBLOADS AGAINST REAR-AREA TARGETS

- ON HLLH-MISSION PROFILES
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Table E. 13

EXC:ErD .. E OF BO',M HITS ~DNEAR MILSSES ON SHEZLTERS
PER WEAPON-DELIVERY SORTIE
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Table E.14

SDUAL-CAPABLE AIRCRAFT SURVIVABILITY

214



U ig. E.12-Dual-cpable aircraft sdrvivability

215 PAGES DELETED



I ! I

AAA Antiaircraft artillcry

ABM Antiballistic missile

ACE Allied Com:m.and, Europe
ACIL ACE Critical Installation List

ADD Air Defense District
ADNM Atomic demolition munition

AGL Above ground level

LL C: Air-launched cruise missii=
ASAL, Advanced strategic air-launched missile
ASBM Air-to-surface ballistic missile

Ai- supercri:- figL:er
ASM Air-to-surface missile
ASW Antisubmarine warfare
ATT, Antitactical ballistic missile

AutoTEL Autonomous transporter/erector/launcher
A,:ACS Airborne ar. ing and Control S',ster

BENELUX Belgium, The Netherlands, and Luxembourg
BV 'a'lii: reen:r'
C3  Command, control, and communications
CBU Cluster bomb unit
CEP Circular error probable
COb Colocated operating buse

CON'S Continental United States
DCA Dual-capable aircraft
DIA Defense Intellig'nce Agency
DoD Department of Defense
DC'E Department of Energy

DSARC Defense Systems Acquisition Review Council
ECCM Electronic counter-countermeasures

ECM Electronic countermeasures

EL Erector/launcher
E% Electronic warfare

EW/GCI Early warning/ground control intercept

FA Frontal Aviation
FRG Federal Republic of Germany

GLCM Ground-launched cruise missile

GP General purpose
GSE Ground support equipment

GSF Ground support fighter

ICBM Interc6ntinental ballistic missile

IDS Interdiction/strike

IOC Initial operational capability

IRBM intermediate-range ballistic missile
KEP Kinetic-energy penetrator
KT Kiloton

LCV Launch control vehicle
LRA Long-Range Aviation
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LTDP Long-Term Defense Program
MaRV Maneuvering reentry vehicle
BRF Mutual and Balanced Force Reductions
MD Military District

MIRV Multiple, independently targetable reentry vehicle
-MOB Main operating base
MPa Megapascal

MRBM Medium-range ballistic missile
MRV Multiple reentry vehicle
MT Megaton
MX Missile experimental

NATO North Atlantic Treaty Organization
NGA NATO Guidelines Area

NSWP Non-Soviet Warsaw Pact
O&S Operations and Support
PGM Precision-guided munition
PLS Prelaunch survivability

POC Program of cooperation
POL Petroleum, oil, and lubricants
FSP Priority Strike Prograta
PTO Prevent takeoff

QRA Quick reaction alert
RAF Royal Air Force
RCS Radar cross section

RIDT&E Research, development, test, and evaluation
RECIL Regional Critical Installation List 4.

RV Reentry vehicle
SACEUR Supreme Allied Commander, Europe

SALT Strategic Arms Limitations Talks
SAM Surface-to-air missile
SEP Selective Employment Plan

SHAPE Supreme .eadquarters, Allied Powers Europe
SLBM Submarine-launched ballistic missile
SLCM Sea-launched cruise missile
SNA Soviet Naval Aviation

SNDV 1trategic nuclear delivery vehicle
SRAM Short-range attack missile
SRBM Short-range ballistic missile
SSBN Nuclear bhllistic-missile subnarine
SSN Nuclear attack submarine

SUAWACS Soviet airborne warning and control system
TEL Transporter/erector/launcher

TERCOM Terrain contour mapping
TNF Theater nuclear force
TSP Tactical Strike Program
UE Unit equipment
UK United Kingdom

USAFE United States Air Force, Europe
VLF Very lou frequency

%r Vulnerability number
WDSP Weapon-delivery sortie potential
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